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PREFACE 

This  reiK)i't  is  the  result  of  a  series  of  surveys  initiated  iu  the 
summer  of  l!)0(i.  During-  that  season  the  shore  of  Lake  Superior 
was  visited  at  six  points:  Sault  Ste.  Marie,  Munisin*;:.  Mar(|uette, 
Huron  Mountain,  Houghton  and  Isle  Royale  at  Washington  Island. 
In  the  summer  of  11)05  the  region  around  Bay  A'iew  in  Emmet 
County  was  well  covered  in  an  independent  study  and  these  results 
are  also  incorporated.  During  1907,  1908  and  1909,  the  flora  of  Ann 
Arbor,  Jackson,  Detroit  and  neighboring  regions  was  studied.  In 
1910,  1911,  1912  and  1913,  portions  of  the  summers  were  sj)ent  at 
New  Kichmond,  Allegan  County.  Brief  trips  were  made  to  other 
I»oints  in  tlie  State;  to  Negaunee,  Alpena,  South  Haven,  etc,  but  due 
to  dryness  or  to  the  time  of  year,  com])aratively  little  matei-ial  was 
obtained.  At  all  these  places  a  considerable  area  was  covered  so  as 
to  include  all  possible  habitats. 

The  jjurpose  of  tlie  re])ort  is  jiiimarily  to  atford  tlie  id^tph*  of 
Michigan  a  coiiij^chcnsive  account  of  the  Agaric  flora  of  the  State. 
TJie  extended  study  necessary  to  (h'teriiiiiie  the  material  soon 
sliowed  the  need  of  critical  notes  for  many  s|»('cies.  Hence  tlie 
re]>ort  has  (h'veloped  int(>  a  manual  of  considerable  size  since 
it  seemed  worth  while  to  include  a  large  amount  of  general  as 
well  as  scientilic  iniormati(ni,  such  as  is  widely  scattered  in 
books  and  journals  and  is  not  accessible  to  most  i-eaders.  There 
resulted  a  twodold  arrangement  of  the  commentary  under  the 
different  species:  tirst.  an  elforl  lo  simidify  the  identilicalion  of 
a  species  through  suggestive  com|Kirisons  ami  data  ol"  interest  no; 
given  in  the  formal  descriptions;  second,  critical  discussions.  Iroin 
a  more  ]>ur«dy  scientilic  standjioinl,  intended  Tor  adxanced  students 
and  mycologists.  .Many  sjiecies,  esjiecially  those  of  small  si/c  and 
foi-  wliicli  a  ni  it  i-osc(i|H'  is  essential  for  ideni  ilica  t  ion.  have  l»een 
discussed  in  the  nnlc.v  solely  lor  the  specialist.  Hut  r\ery  etl'oit 
has  been  made  to  clai-ily  the  descrijit  ions  of  the  larger  niush  i  (mums 
t«»  the  advantage  of  the  beginnei-. 

.\ll  des(ri|tt  ions  of  s|)eties  iu)t  in  (|uotation  marks  were  drawn 
from  flesh  plants  collected  in  most  cases  by  myself  or  sent  to  me 
immediately  after  picking.  77/r  n/xtrltil  s/t^t^rcinrdsiinnK  nl.s  of 
III!  s-iirh,  cxccpl    a    lew    where  uoIimI,  liarr  htru   ninth    hi/  iiir  and   all 


viii  PREFACE 

errors  are  therefore  to  be  laid  at  my  door;  the  same  is  true  of  the 
other  microscopical  details.  Outside  of  the  list  of  species  reported 
by  Longyear,  nearly  all  of  which  I  have  collected  also,  few  Mich 
igau  species  which  I  have  uot  seen  iu  fresh  condition  have  been 
included.  It  seemed  safer  not  to  rely  on  oral  information  as  to  the 
occurrence  of  a  particular  species.  All  available  literature  was 
used  iu  the  final  determinations  and  the  fresh  specimens  were  com- 
pared carefully  with  the  original  descriptions  of  Peck  and  with 
those  discussed  in  the  works  of  Fries  and  manj^  other  mycologists. 
Most  of  the  important  works  were  taken  along  wherever  collecting 
was  done  away  from  Ann  Arbor,  and  besides  this  full  descriptions 
and  notes  were  written  on  the  day  on  Avhich  the  specimens  were 
found.  Usually  sketches  or  colored  drawings  were  also  made  of 
the  fresh  plants.  In  many  cases  photographs  were  obtained  al- 
though this  was  not  alwaj^s  feasible.  The  microscope  Avas  con- 
stantly at  hand  and  spore-measurements  were  made  on  the  day  of 
collecting. 

The  descriptions  of  many  authors  are  often  veiy  incomplete. 
Spore-size,  presence  or  absence  of  cystidia,  odor,  taste,  width  or 
closeness  of  gills,  and  many  other  characters  are  often  lacking. 
An  attempt  has  been  made  to  complete  all  descriptions  so  that  the 
student  may  have  a  means  to  make  full  comparisons  between  species 
of  a  genus.  I  have  found  it  very  discouraging  at  times  to  find  the 
one  decisive  character  in  a  description  lacking;  iu  such  cases  it 
often  becomes  necessaiy  to  look  through  many  books  for  the  in- 
formation wanted.  No  one  can  be  more  fully  aware  than  I  of 
the  pitfalls  lurking  in  such  an  attempt  to  emend  the  traditional 
descriptions.  It  seemed  to  me,  however,  that  the  errors  which  may 
have  resulted  from  a  wrong  interpretation  of  some  species  were 
far  outweighed  ])y  the  information  added  to  the  many  others.  The 
lu'iiicipal  claim  for  the  descriptions  is  that  they  are  relatively  com- 
plete and  accurate  for  the  plants  found  in  Michigan  and  that  the^' 
were  drawn  from   fresh   material. 

The  work  on  the  genus  Coprinus  has  been  done  by  Dr.  L.  H. 
Pennington  for  which  I  make  grateful  acknowledgment.  That  this 
difficult  genus  has  been  i)roperly  represented  is  entirely  due  to 
his  elloi-ts.  Many  of  the  species  were  cultivated  by  him  in  t!ie 
laboi-aloi y  aud  are  sti-ikingly  shown  in  his  jihotographs.  The  work- 
was  started  wliile  Dr.  Pennington  was  still  at  the  Fniversity  of 
Micliigau. 

The  genus  Cortinai-ius  has  been  included  in  the  form  of  a  pre- 
liiiiiiiaiy  niouogi-aph   of  the  species  of  the  eastern  United  States. 
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Exx>erience  lias  shown  that  it  is  scai-ceh'  wise  at  present  to  refer 
more  than  a  few  to  syuouomy  because  of  the  hirge  number  of 
species.  Hence  I  have  included  the  descriptions  of  those  American 
species  which  I  have  not  yet  seen,  phicing  them  in  quotations.  The 
species  found  in  the  State  can  be  easily  separated  by  the  locality 
given. 

Throughout  the  Avork  on  this  report  I  have  been  indebted  to 
many  individuals  for  help  in  identilication,  for  specimens  and  for 
sympath}'  aud  encouragement.  From  Dr.  Charles  U.  Peck  who  has 
so  long  held  out  a  helping  hand  to  beginner  and  specialist  alike,  I 
have  received  abundant  and  unstinted  help.  To  Professor  Geo. 
F.  Atkinson  I  owe  the  foundation  which  has  made  the  work  pos- 
sible. For  their  many  favors  I  am  deeply  grateful.  For  material 
and  suggestions  I  am  also  indebted  to  Dr.  W.  G.  Farlow,  Dr.  P.  A. 
Harper,  Dr.  C.  E.  Bessey,  Dr.  L.  H.  Pennington,  Dr.  L.  L.  Hubbard, 
Lars  Roniell  and  a  number  of  others.  To  Dr.  O.  E.  Fischer  and  Mrs. 
T.  A.  Cahn  of  the  Detroit  Instittite  of  Science  I  am  much  indebted 
for  abundant  and  excellent  specimens,  and  especially  to  Dr.  Fischer 
for  the  use  of  some  photographs  and  for  the  chapter  on  Toxicology. 
Miss  Rose  Taylor  made  many  collections  at  Negaunee. 

I  also  wish  to  thank  here  those  of  my  colleagues  of  the  various  de- 
partments of  the  University  for  their  sympathy  and  interest  and 
especially  those  officials  who  liave  so  generously  supplied  the  Tni- 
versiiy  library  with  the  necessary  books  aud  ]dates  for  the  si)ecial 
])urj>ose  of  fuithering  tliis  study;  and  also  the  stall"  of  the  (Jeological 
and  ]>i(»Iogi(;il  Snrvey,  especially  Dr.  A.  (i.  Kntli\cn,  for  their 
jiatience  and  encouragement  during  the  long  drawn  out  progress  of 
the  work.  Grateful  recognition  is  due  to  my  wife  for  a  helidng  hand 
in  inncli  of  I  lie  dt'tail  work  in  caring  for  material,  assistance  in 
collecting  and  in  tlie  reading  of  the  manuscript. 

The  jdiotographs  \v»'i-e  taken  and  prepaicd  throughout  liy  ni\sel!" 
except  those  obtaine«l  fi-oni  Dr.  I'ischer.  An  elVort  was  made  to 
illustrate  as  many  as  ]tossil»le  of  tlie  ]dants  not  lielui-c  illustrated. 
For  all  other  plants  full  sets  of  references  will  in-oNide  the  >;tndeni 
Avitli   the  means  of  comparison. 

Cry|ilogainic    I  lei-haiium.    rni\('i-sily   of   .M  iciiiua  ii,   April    1,    IIH.". 
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GENERAL  INTRODUCTION 


THE    STRUCTURE   OF    AGARICS 


Au  Agaric  is  u  plant  wliicli,  considered  morphologically  and 
physiologically,  is  composed  of  two  portions:  the  vegetative,  called 
the  niycdluiii ;  the  reproductive,  called  the  fruit-hody  or  carpophore. 

The  Mycelium 

When  a  spore,  derived  from  the  gills  of  a  fruit-hody,  germinates 
it  forms  a  protuberance  on  one  or  more  sides ;  this  elongates  into  the 
form  of  a  filament,  always  growing  at  the  apex  and  usually  branch- 
ing tibundantly,  so  that  linally  a  weft  or  mass  of  ^uch  becomes 
\isible,  even  to  the  naked  eye.  The  tilameuts  thus  formed  are  re- 
ferred to  as  hypJiae,  or  collectively  as  mycelium.  In  diameter  they 
vary  from  o  to  G  thousandths  of  a  millimetre  and  singly  lan  he 
seen  only  with  the  microscope.  Cross-partitions  are  numerous  and 
the  sejtarate  divisions  are  the  ultimate  units  of  structure,  i.  c.,  the 
cells.  Such  mycelium  is  widely  distributed  in  the  soil,  humus, 
decaying  wood,  etc.,  and  once  established  is  doubtless  ]ierennial, 
so  that  new  supplies  from  spores  are  probably  less  common  tlian 
ordinarily  su]«|h)S('i1.  ||  absoi-iis  its  food  direct  ly  llirougb  llic  deli- 
cate cell-walls  and  the  interior  of  each  cell  is  thoroughly  saturated 
with  water.  It  ai>])ears  capable  of  withstanding  considerable  dry- 
ing, |iei-li;ii»s  fill-  long  |)crioils,  reviving  and  i-enewing  its  gidWih 
alter  recei\ing  :i  new  sniijdy  (d'  moisture.  In  some  cases  the 
niyc(dinin  twines  ilsidf  into  sirainis  which  become  dark  colored 
antl  tongh  ;ind  which  are  spoUen  of  as  rh  iidiiiarplis  \  or  minute 
tubei-  like  masses  may  be  formed,  termed  aclvrotia.  These  evidently 
als(»  ser\-e  as  a  resting  stage  during  dry  weather.  The  mycelium  is 
nsnally  hyaline  niider  the  microscope,  bnt  massed  l(»gel  her  app<'ars 
whitish  In  the  eye;  it  may  alsi»  have  other  c(dors,  green.  Idne,  red. 
ytdlow,  etc..  1)111  these  are  not  sci-y  common.  AN'hen  gi-owing  ln\ 
iiriantly  in  arlilic  ial  lic(|>  ol  niannre  it  becomes  the  ■'spawn"  of  com 
nicrcial  mnshi'o(»ni  grciwei-s.  .Methods  are  now  in  nse  in  lalMiratories. 
bv  which  manv  kinds  of  spores  are  germinate<l  and  llie  mycelium 
glow  II  in  |inie  cnlt\ii('s;  the  "spawn"  obtained  in  this  way  is  called 
'•pnre  cnltnre  spawn." 

The  (list  libiit  ion   of   the  4ii\<elinni    in   an   nndistuibed    soil,  as   for 
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example,  in  a  park,  lawn,  fallow  tiekl,  roadside  or  in  woods,  may  be 
considerable,  extending  undergionnd  for  rods,  so  that  the  size  of 
the  plant  in  the  vegetative  stage,  in  a  linear  sense,  is  quite  large. 
Under  such  permanent  conditions,  quite  a  number  of  species  form 
•'fairj^  rings"'  when  they  fruit.  The  mycelium  is  started  at  one 
point  and  if  the  soil  is  favorably  homogeneous  in  every  direction, 
growth  continues  radially  from  the  original  point  and  at  the  cir- 
cumference of  this  patch  of  mycelium,  where  growth  activity  is 
greatest,  the  fruit-bodies  appear  each  year.  In  one  case  a  "ring"' 
with  a  diameter  of  65  feet  was  observed  by  MacQuan  in  Africa. 
(Grevillea,  1880-lSSl.)  The  appearance  of  the  fruit-bodies  of  some 
species  "in  troops"  is  usually  due  to  the  fact  that  only  one  arc  of 
the  circle  is  left.  In  the  forest,  obstacles  are  too  numerous  so  that 
the  "ring"  does  not  remain  perfect  and  the  fruit-bodies  appear 
scattered  promiscously.  Observations  made  in  a  clean  forest  in 
Europe  for  a  period  of  ten  years  showed  that  the  "ring"  of  some  for- 
est species  traveled  radially  for  several  rods  but  the  periphery  at 
length  became  obscure.  The  mj'celium  of  manj  species  doubtless 
is  more  affected  by  irregularities  in  the  food  supply  and  hence  grows 
in  an  unequal  manner,  or  produces  such  few  fruit-bodies  that  the 
radial  growth  does  not  show.  Doubtless  also  where  there  are  scores 
of  different  kinds  growing  in  a  small  area  they  intertwine  or  inter- 
fere with  each  other.  During  continued  wet  weather  the  compressed 
masses  of  fallen  leaves  in  frondose  woods  are  often  found  to  harbor 
patches  or  sheets  of  mycelium  of  many  species,  which  are  easily  ob- 
served by  removing  the  top  layers  of  leaves  and  which  are  a  fore- 
runner of  a  good  crop  of  fruit-bodies  if  the  humidity  is  maintained. 
Curious  sheets  of  mycelium,  of  the  appearance  of  sheets  of  paper, 
are  sometimes  found  between  planks  or  other  piled  up  lumber,  but 
these  usually  belong  to  the  Polypore  group  of  fungi. 

The  Fruit  Body 

The  fruit-body,  or  carpophore,  is  the  i)ortion  po]»ularly  referred 
to  as  the  miisJiroom,  but  it  must  be  remembered  that  it  is  only  a 
temporaiy  product  of  the  plant  as  a  whole,  just  as  is  the  apple 
of  the  tree  which  bears  it.  It  is  usually  composed  of  the  pileus  or 
cap,  lamellae  or  gills,  and  a  stipe  or  stem;  in  the  genera  Amanita, 
Amanitopsis  an<l  Volvaria  there  is  present  in  addition  a  universal 
veil  which  breaks  away  and  forms  a  volva  on  the  stem.  In  Amanita, 
Lepiota,  Armillaria,  Pholiota,  Cortinarius,  Stropharia,  Chamaeota 
and  slightly  in  a  few  other  genera,  there  is  found  a  partial  veil, 
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which  on  breaking  away  may  loim  an  uidiuIu^-  in  some  of  these. 
For  details  see  the  introduction  to  these  genera.  The  essential 
parts  are  the  yills  and  pileus  and  these  are  present  in  every  .species 
described  in  tliis  book;  the  stem,  however,  is  also  usually  present 
and  such  a  fruit-body  is  a  typical  Agaric.  The  tissue  of  the  fruit- 
body  is  primarily  an  aggregation  of  hyphae,  and  hence  merely  an 
extension  of  the  mycelium,  compacted  to  form  a  specialized  struc- 
ture. ^Alien  a  portion  of  the  pileus  is  cut  radially,  or  of  the  stem 
longitudinally,  and  magnitied  with  the  microscope,  it  is  seen  that 
these  are  merely  masses  of  jjarallel  or  interwoven  hyphae  composed 
of  cells,  very  similar  to  those  of  the  mycelium.  Some  of  it  is  special- 
ized to  be  sure,  as  is  the  cuticle  of  the  pileus  or  stem ;  sometimes 
portions  are  gelatinous,  others  hardened  or  encrusted,  but  this  is 
more  evident  in  the  mature  plant.  The  tiny  beginnings  of  the  mush- 
room are  composed  of  much  the  same  kind  of  hyphae  throughout. 

The  Pileus 

The  jMleus  is  essential  in  that  it  bears  the  gills.  There  are  only 
a  few  known  species  in  which  the  gills  radiate  out  from  the  top 
of  the  stem  minus  any  cap,  and  these  constitute  the  rare  genus 
Montagnites,  none  of  which  are  known  in  our  state.  The  principal 
parts  of  the  pileus  are  the  surface  layer,  the  margin,  and  the  flesh 
or  trama.  For  the  many  variations  of  the  stinicture  and  form  of 
these  it  is  necessary  to  consult  the  glossaiy.  (See  also  Fig.  1.)  The 
trama  may  however,  be  briefly  considered:  in  the  young,  fresh  or 
actively  developing  fruit-body  the  hyphae  of  the  trama  are  usually 
compact  and  ai)i»ear  like  actual  filaments,  but  as  it  ajjproaches 
maturity  the  hyphae  \'aries.  In  some,  e.  g.,  Coprini.  the  cells  of  the 
]iyi»]iae  (|ui(k]y  loosen  fiom  each  other  and  become  rounded,  and  the 
^\•ll()l<•  ]iil(Mis,  if  not  (|iii(kly  dried  by  \\h\  wind,  collaj^ses.  Othei'S 
are  less  evanescent  and  in  these  the  traiual  hyjthae,  althougli 
InoseiMMl  coiisiih'i-ably,  sujijtort  the  ]>ileus  for  some  days.  Many  of 
the  larger  foi-nis,  e.  g.,  'I'l-icliojoiiKis,  i-et;iiii  tlieii-  coiiiitact  foi-iii  lor  a 
long  time,  and  in  tongh  species  like  Lentiinis  tlie  hy|»liae  of  the 
trama  apjK'ar  to  retain  their  close-lying  ]K)sition  nnciiang<'d.  'i'he 
ti'aina  (»r  tlie  Lactariae  is  iiiiiqiie  and  is  described  under  that  group. 
Many  of  the  smaller  Agarics  like  .Mycenas  and  (Jaleras  have 
coniparat  i\ely  feu    layers  of  liypliae,  dfleii  of  vei-y  large  cells. 
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Figure  1. — Structure  of  Agarics:  ^n  Gills  free;  (2)  Gills  adnate;  (3)  Gills  decurrent; 
(4)  Gills  adnexed;  (5)  Gills  seceding;  (6)  Gills  emarginate  and  uncinate;  (7)  Pileus 
convex;  (8)  Pileus  conical;  (9)  Pileus  campanulate. 
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The  GUIs 

Underneath  the  pileiis  the  gills  are  attached  in  the  form  of  kuife- 
blades  collectively  called  the  hymenophore.  Gravity  appears  to  be 
responj^ible  for  their  j)Osition  on  the  lower  side.  Karely  one  finds  an 
outgrowth  of  an  abnormal  character  on  the  top  of  the  pileus,  some- 
times in  the  form  of  a  second  mushroom  of  the  same  l<ind  with  or 
without  a  stem,  sometimes  with  the  gills  growing  upward  from  a 
snmll  area  of  the  nmin  cap.  The  latter  case  has  never  been  satisfac- 
torily explaiii('<l.  The  gills  are  of  course  attached  all  along  their 
thicker  edge  to  the  pileus.  They  may  be  attached  to  tlie  stem  at 
their  inner  end,  also  called  the  posterior  end  or  base;  or  they  may 
be  free,  i.  e.,  not  reaching  the  stem  or  at  least  not  attached.  The 
manner  of  attachment  is  shown  in  Fig.  1,  1-G,  as  adnexed,  adnate 
or  decurrent.  These  are  important  characters  for  the  separation  of 
genera.  In  some  cases  all  the  gills  extend  from  the  margin  of  the 
pileus  to  the  stem,  in  many,  however,  they  are  dimidiate  or  with 
very  short  gills  at  the  margin  of  the  i>ileus.  The  spacing  of  the 
gills  is  quite  important,  but  considerable  variation  occurs  in  the 
same  species;  only  relative  terms  seem  usable:  crowded,  close,  sub- 
distant  and  distant.    The  same  may  be  said  of  their  width. 

It  is  ven'  important  to  understand  their  structure.  Here  a 
microscope  is  necessary.  A  section  cut  tangentially  across  the 
y)ileus  and  gills  will  show  a  good  view  of  the  appearance  of  the 
trama.  etc..  of  eacli  lamella.  The  interior  is  again  composed  of 
hyjjhae  and  in  sucli  a  section  they  lie  either  i>arallel,  converging 
along  the  median  axis,  diverging,  or  interwoven  irregiilarly.  In  all 
cases  this  is  the  gill-trania  and  is  bordered  by  the  hymenium. 

The  Hi/mewium      (See  Fig.  2,  1.)  ' 

The  bor<ler  ^^■hi(•ll  extends  over  the  whole  sjirface  on  both  sides  of 
the  gills  is  the  liyinenium.  While  the  liyjihae  may  lie  in  a  general 
way  parallel  to  llie  axis  of  onr  section,  tlie  large  club  shapt'<l  cells 
which  form  tlie  boi-der  extend  outwar<l  at  i-iglit  angles  io  this  axis 
and  form  a  soi-t  of  nap  like  that  of  a  BrnssePs  carpet.  These  large 
cells  are  the  hus'idUi,  (singular,  Ixisidiinin .  and  at  its  ajiex,  as  seen 
in  the  ligni-e.  each  basidium  bears  typically  four  spores:  rarely  it 
may  devcloji  only  two  spores  or  even  three.  ICach  s])ore  is  attached 
by  a  Miiniilc  sl;ilk  c;illc(l  Hie  xhr'niniti.  (  plmnl.  shrii/imitd) .  The 
basidia  are  in  turn  continual  ions  of  the  li\  phal  Itlaments  which  com- 
j)ose  the  tr.inia   df  llic  gills.     (M"len   there  is  ;i   slight   specialization 
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Figure  2. — Structure  of  Agarics;  (1)  Vesicular  trama  of  a  section  through  a  gill  of  a 
Russula,  showing  also  the  hymenium,  basidia,  and  a  cystidium  (adapted  from  Fayod) ; 
(2)  Parallel  gill-trama-diagramatic;  (3)  Interwoven  gill-trama  diagramatic;  (4)  Diver- 
gent gill-trama  diagramatic;  (5)Section  of  Amanita,  showing  volva,  annullus  and  scales 
on  the  pileus. 


GENERAL   INTRODUCTION 


P     oo 

10        3J  0 


10  THE  AGARICACEAE  OF  MICHIGAN 

of  the  hyphae  just  inside  the  hymenial  layer  termed  the  suh- 
hymenium. 

The  hymeniiim  may  include,  along  with  the  basidia,  cells  of 
other  shapes  or  functions;  the  cystidia  (singular,  cystidmm) ,  (see 
Fig.  3,  40-44)  are  elongated,  cells  fusiform,  lanceolate  or  have  vari- 
ous shapes  according  to  the  species,  and  project  at  maturity  above 
the  basidia.  Their  function  apparently  is  to  aid  in  the  exudation 
of  water  from  the  plants.  (F.  Knoll,  Jahrb.  Vol.  50,  p.  453.)  The 
presence  or  absence  of  cystidia  is  much  used  to  identify  certain 
species.  The  observations  must  be  carefully  made,  however,  since 
they  quickly  collapse  at  maturity  in  some  cases,  and  in  others  do  not 
elongate  until  full  maturity  of  the  mushroom.  They  occur  more 
or  less  scattered  over  the  surface  of  the  gills  and  are  often  tipped 
with  oxalate  of  lime  crj^stals.  Also,  they  may  occur  on  the  edge  of 
the  gills  and  give  this  a  minutely  flocculose  or  fimbriate  appear- 
ance. More  frequently  the  edge  is  provided  with  elongated  sterile 
cells  of  various  shapes  which  produce  the  same  effect  as  cystidia. 
In  this  work  these  are  the  only  "sterile  cells"  referred  to  in  the 
descriptions. 

The  spores  vary  in  size,  shape,  color,  structure  of  surface,  etc.. 
and  are  fully  discussed  under  each  group.     (See  Fig.  3,  1-34.) 

The  stetn,  volva  and  annulus  are  also  described  under  each  genus 
possessing  them. 

HABITAT    AND    GROWTH    CONDITIONS    OF    THE    AGARICS 

The  Agarics,  like  all  fungi,  are  either  saprophytic  or  parasitic. 
They  are  dependent  on  organic  matter  for  a  large  part  of  their 
food;  this  is  due  to  the  absence  of  chlorophyll  which  makes  them 
incapable  of  manufacturing  carbon-compounds  from  the  air.  As 
saprophytes  they  occur  on  a  great  variety  of  substrata ;  soil, 
humus,  dung,  wood,  fallen  leaves,  bank,  straw,  dead  animal  re- 
mains, decaying  fungi  and  forest  debris  of  all  sorts.  They  can  even 
be  cultivated  in  the  laboratory  on  gelatine  and  agar  with  proper 
addition  of  sugars,  etc.  As  parasites  they  are  found  on  living  trees 
or  shrubs,  rarely  on  herbs.  They  are  often  attached  to  the  rootlets 
of  trees  and  shrubs  on  which  they  cause  formation  of  mycrohiza; 
some  consider  this  relation  a  parasitic  one. 

The  fleshy  fungi  are  most  abundant  in  woods  and  forests  and 
hence  are  largely  dependent  upon  the  character  of  the  forest. 
When  the  woods  are  cleaned  or  the  forest  cut  down,  there  is  often 
quite  a  change  in  the  flora  of  such  a  place  after  a  few  years.     In 
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addition  to  the  proper  food  supply  for  their  growtli,  moisture  mikI 
temperature  are  the  two  most  imi>ortaut  factors  for  the  rajtid 
development  of  the  fungi.  The  fruit-bodies  of  mushrooms  contain 
a  very  high  proportion  of  water,  varying  between  70  and  95  per  cent 
according  to  species,  weather  conditions,  age  of  plant,  etc.  The 
mycelium  is  also  composed  of  much  water  which  tills  the  vacuoles 
not  occupied  by  the  protoplasm.  In  spite  of  this  fact,  a  far  greater 
number  of  species  occur  in  the  upland  forest  than  in  wet  swamps 
or  marshes.  It  appears  as  if  either  some  unfavorable  soil  content  of 
a  poisonous  nature  or  too  great  an  abundance  of  water  prevents  the 
mycelium  of  many  species  from  growing  in  low  wet  places  or  at 
least  ]>revents  them  from  fruiting.  Only  certain  kinds  grow  in  mai-sli 
soil;  although  where  tliere  is  an  abundance  of  brush,  logs  or  debris 
which  can  be  used  for  support  the  moist  surroundings  are  very 
favorable  to  forms  whicli  ju'efer  such  substrata.  The  largest  num- 
ber of  species  are  found  in  forest  hillsides,  ravines,  etc.,  where  there 
is  a  clay  sub-soil  or  where  the  forest  floor  is  covered  with  sufficient 
humus,  dead  leaves,  thick  moss  or  other  debris  to  hold  the  moisture. 
With  the  moisture  content  neither  too  large  nor  too  small  in  such 
situations  and  where  severe  drying  out  is  prevented,  it  would  appear 
that  the  mycelium  can  vegetate  luxuriantly,  and  after  rains,  es- 
pecially long  continued  rains,  the  fruit-bodies  or  ''mushrooms" 
form  abundantly. 

The  temperature  must  also  be  favorable  for  each  s])ecies.  Warm 
or  ''muggy"  weather,  continued  for  several  weeks  with  accompany- 
ing rains,  usually  cau.ses  the  woo<ls  and  fields  to  bring  forth  a  go(»d 
crop  of  mushrooms  during  July  and  August.  Later,  in  Scpicnihrr 
and  October,  an  entirely  diflerent  group  of  species  a]ipears,  often 
in  relatively  cool  weather;  and  some  species  often  a]>jiear  after  the 
lirst  frosts,  always  ju'ovided  that  the  soil  has  l^'cn  incvionsly 
moist  en(»ugh  for  the  mycelium  to  vegetate  sullicienlly.  Koincll 
(Ilymen  of  Lajdand),  i-eporfs  that  Agarics  were  abnndani  near  ihc 
tree-jinc.  and  cNcn  in  the  region  along  the  ti-ce  limit  riglu  n|>  lo  ilie 
line  of  ])('ri)etual  snow.  This  would  indicate  that  for  some  species 
temperature  is  not  so  important  as  moist ui-e,  although  growers  of 
mushrooms  in  artificial  beds  in  cclliirs,  etc.,  liml  the  temj»eratnrc  a 
very  critical  factor. 

Il    must   1k>   i-enicnibcrcd    tlinl    time   is  ;ilso   ;in   i'lcniciil.      Alter   a 
d'-onglit    il   may   lake  scvcriil   weeks  of  sleady  rains  liefore  the  frnil 
bodies   ;i|tpeai'  .iIionc   <^ronii(l.      Ivolleii     wood     mid     logs     retain     the 
nioislnre  :ind  a   single  r;iin   is  ofle?!  siiHicient    to  induce  gi'owth.     A 
single  hea\v  rain  or  even  a  nnndx'r  of  scattered  sliowers,  if  too  far 
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apart,  are  not  sufficient  to  produce  a  crop  outdoors.  The  exact  com- 
bination of  temperature,  time  and  moisture  necessary  is  hard  to  cal- 
culate with  certainty  even  after  much  experience.  The  mycelium 
must  be  sufficiently  well  developed  before  it  has  enough  energy  to 
produce  fruit-bodies  and  this  development  is  often  slow  for  reasons 
not  clear  to  the  collector.  Every^  field  student  of  mushrooms  knows 
that  there  are  ''good"  collecting  grounds  and  poor  collecting  places. 
The  conditions  mentioned  above  are  probably  responsible  in  large 
part  and  yet  very  similar  fields  or  woods  may  be  exceedingly  unlike 
in  the  number  and  abundance  of  forms  which  are  found  in  them 
Just  why  this  is  so  is  not  understood. 

The  species  which  grow  on  living  trees  are  many.  The  most 
prominent  are  here  given: 

Armillaria  mellea.     (On  roots  of  living  trees.) 

Armillaria  corticatus.     (Hickory,  maple.) 

Collyhia  velutipes.     (Willow,  birch,  oak,  alder,  elm,  poplar,  etc.) 

Pholiota  adiposa.     (Maple,  oak,  ash,  etc.) 

PhoUota  albocremilata.     (Maple,  birch  and  hemlock.) 

Pholiota  destruens.     (Yellow  birch,  willow.) 

Pholiota  spectahilis.     (Birch,  oak,  etc.) 

Pholiota  squarrusoides.     (Maple,  birch,  beech.) 

Pholiota  squarrosa.     (Birch,  beech,  willow,  poplar,  alder,  etc.,  in 

Europe.) 

Pleurotus  applicatus.     (Maple,  poplar,  birch,  etc.) 

Pleurotus  atrocueruliiis.     (Mountain  ash,  sorbus,  etc.) 

Pleurotus  ostreatus.  (Willow,  birch,  basswood,  beech,  oak,  wal- 
nut, locust,  etc.) 

Pleurotus  sa2)idus.     (Similar  to  ostreatus.) 

Pleurotus  sul)areolatus.     (Maple,  basswood.) 

Pleurotus  ulmarius.     (Maple,  elm,  basswood,  hickoi'j^,  etc.) 

Volvaria  hornhycina.     (Maple,  beech,  elm,  horse-chestnut,  etc.) 

These  species  are  probably  all  capable  of  some  degree  of  para- 
sitism, i.  e.,  can  affect  living  tissue.  Direct  evidence  as  to  the 
extent  of  this  power  in  each  species  is  hard  to  get.  The  spores  prob- 
ably effect  an  entrance  at  a  wound,  the  plant  first  growing 
on  tlie  dead  tissue  at  the  wound,  then  pushing  through  the  heart- 
wood  which  becomes  rotten  as  a  result  and  finally  affecting  the 
sapwood  and  cambium  and  so  injuring  the  vitality  of  the  tree. 
Even  if  not  killed  by  the  fungus,  the  decayed  interior  is  a  source  of 
mechanical  weakness  and  the  tree  is  eventually  blown  down  by 
storms. 
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The  rotting  of  cut  or  striictmal  limber  by  the  niyeeliiiiu.of  some 
Agarics  is  perhaps  equally  important.  Bridge  timbers,  railroad 
ties  and  even  house  timbers  may  be  attacked.  PltoUota  acriKjinom 
is  i>erhaps  a  much  greater  enemy  of  railroad  ties  than  the  rare 
occurrence  of  its  fruit-body  would  indicate.  Lent  in  us  IciJidnis  has 
long  been  known  as  a  destructive  agent  to  all  sorts  of  timber.  Fire- 
wood left  in  the  woods  in  moist  situations,  even  if  piled  up,  may  be 
attacked  by  a  great  variety  of  the  smaller  Agarics.  There  can  be 
no  doubt  that  fungi  of  all  sorts,  including'  Agarics,  are  extensive 
agents  of  decay  and  are  much  more  etfective  than  bacteria  in  bring- 
ing about  the  disintegration  of  dead  vegetable  matter  and  thus 
returning  it  to  the  soil;  it  is  only  in  the  later  stages  of  decay  that  the 
bacteria  play  the  greater  role. 

Agarics  may  show  a  decided  pj-eference  for  a  certain  substratum, 
e.  g.,  kind  of  wood,  kind  of  dung,  kind  of  leaves,  etc.,  on  which  they 
grow.  Some  are  sliarply  limited  to  coniferous  wood  and  are  never 
found  on  wood  of  broad-leaved  trees.  Others  seem  to  thrive  well 
on  a  great  variety  of  substrata.  A  few  are  parasitic  on  other  mush- 
rooms. (See  Xyctalis.)  The  tield  mushroom  PsaUiota  arvcnsis  and 
the  common  mushroom  PsaUiota  canipcstris  are  scarcely  ever  found 
in  the  woods,  just  as  Cortinarius  arniiUattis  is  never  found  in  the 
tield.  Some  consider  that  the  soil  is  here  the  controlling  factor.  It 
iinist  be  remeiiibered,  however,  that  it  is  decaying  vegetable  food, 
which  is  the  toimdation  of  the  subsistance  of  llic  mushroom,  and 
the  jtresence  ttl'  iianiyard  manure  or  tlic  fact  that  sheep  have  ]>as- 
tured  in  a  lield  is  after  all  mor<'  ell'ectixc  than  the  mineral  content. 
This  (piestion  is  not  yet  settled  and  French  mycologists  lay  (piito 
a  little  stress  on  the  mineral  content  of  the  soil,  insisting  thai  cal- 
careous soil  and  clay  soil  are  the  homes  of  ditferent  species.  AN'itli 
i-egai-(l  t(>  Michigan  species,  the  data  are  not  sutliciently  clear. 

Tin:  nisTUir.rTiox  of  .\(;.Miit's  i.\  .mi(11I(;.\n 

Any  attempt  to  give  a  delinite  account  at  tln'  juesent  lime  of  the 
distribution  of  sjiecics  in  ihe  state  is  fraught  with  dillicullies. 
.Many  localities  Jiasc  not  liccn  Nisitcd,  and  only  a  iir(»longed  stndy 
of  a  locality  reveals  an  ai»|»ro.\inial  ion  of  the  s|M'cies  occnrring 
there.  The  vei-y  fascination  of  the  search  for  fungi  consists  in  tlnir 
sp(»i'adic  aj>]iearan<-e.  The  s|»ecies  apjiearing  one  seascni  may  be 
absent  the  next.  Sonn-  species  finit  appafently  mily  at  long  in- 
tei'vals;  others  only   under  special   weather   conditions. 

The  princi|»al   points  in   the  stale  around   which  snilicieni   collect- 
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ing  has  been  doue  to  be  of  any  use  in  such  a  summaiy  are  shown 
on  the  accompanjing  map.  By  far  the  hirgest  part  of  the  material 
of  this  report  has  been  collected  by  myself,  assisted  at  Ann  Arbor 
by  some  of  my  students.     Entire  seasons  have  been  spent  at  Ann 


I  LLl  N  0    IS 


Fif^ure  4. — Map  of  Michigan  showing  centers  of  principal  collecting  areas. 


Arbor,  New  Richmond,  Bay  View  and  along  the  shore  of  Lake 
Superior  and  the  flora  of  these  regions  is  now  partly  known. 
The  activity  of  members  of  the  Detroit  Mycological  Club  has  re- 
sulted in  a  good  survey  of  the  region  around  Detroit.  Between  the 
years  1896-1903,  Longyear  and  his  co-workers  studied  the  flora  of 
East  Lansing,  and  also  obtained  material  from  Greenville,  Chatham 
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and  other  points.  A  few  species  have  been  received  fiuni  isolated 
points  but  usually  such  are  common  and  of  wide  distribution.  The 
main  central  portion  of  the  Southern  reninsula  north  of  latitude 
43°  has  not  been  touched;  and  from  the  iron-bearing  regions  of  tlie 
northern  l*eniu.sula  there  are  no  records.  Isle  Koyale  was  visited 
in  a  dry  season  and  there  were  few  important  tinds.  Houghton. 
Marquette,  Munising  and  Sault  Ste.  Marie  were  the  centers  of  one 
season's  extensive  collecting  and  we  have  a  fair  idea  of  their  summer 
flora;  concerning  the  many  autumn  species  which  assuredly  grow  in 
the  coniferous  regions  of  the  northern  half  of  the  state,  we  have 
little  information,  as  most  students  and  collectors  nuist  return  to 
their  school  duties  before  October. 

The  principal  species  of  field  and  lawn  seem  to  be  equally  dis- 
tributed throughotit  the  state;  here  may  be  mentioned  Ps-alliota 
(■(nnpesti'is  and  PsuUiota  arvcnsis,  Marasinins  onadcs,  Psilocyhe 
foenesicii,  Lcpiota  naiicina  and  the  Coprini.  It  appears  that  La- 
piota  Moryuni  begins  to  disappear  in  the  latitude  of  Lansing;  that 
Amanita  cacsarea  scarcely  enters  our  southern  border.  The  sj^ecies 
which  grow  only  on  distinctly  sandy  soil  are  apparently  distributed 
throughout  the  sandy  regions  of  the  state  although  in  many  cases 
the  records  are  not  complete:  for  example,  Aiiiaiiitd  russuloidcs 
jinil  Amanita  sprrta  have  been  found  oidy  at  New  Richmond  whereas 
Jiit-ssahi  (Idica  is  jibnndant  in  sand  under  copses  and  groves  all 
along  the  (Jreat  J^akes.  I)ut  less  abundant  in  the  interior  of  the  state. 
Many  sjiecies  donI)tless  prefer  a  clay  soil  and  are  distributed  accord- 
ingly. I>y  far  the  larger  number  of  species  are.  however,  dependent 
for  their  distriiuition  on  the  character  of  the  foi-est.  This  is  most 
sliaiply  illusti-ated  Ity  the  <lilference  between  the  llora  of  the  coiii- 
I'ei-ous  i-egions  nctrlh  of  latitude  44°  and  along  the  eastern  and 
western  border  of  the  state  where  conifers  have  existed  in  the  past, 
and  of  the  hardwood  forests  and  woodlots  of  the  southern  ]M>rtioii, 
The  genus  <  "ort  jnarius  is  coniiiosed  oT  scncm  large  suli^enera.  Ot' 
these,  the  sui»;;('iiera  IJulbopodiuni  and  I'lileiiiiiaciMUi  Ikinc  a  lar;^e 
nundter  ol'  i-epresentat  ivcs  in  the  liai'ilwood  re^iou,  but  are  |iooi'ly 
rt'iu csciilcd  ill  ilic  iioilli;  on  llie  oilier  hand,  liie  sui»gt'ii('ia  Tela- 
nionia  and  llydrocvlM'  occur  in  largo  i|uaiililies  in  the  coiiilcrous 
re;.;ioiis.  NNIialcxci-  lactors,  llierelore.  inllnence  disi  i-ibul  ion  of  con 
ifei-s  (ioijiilless  alVeci  also  tlir  (list  I'iltu  I  ioii  of  certain  Agario.  Ii 
is  niiicli  to  l)t'  ic;^ici  led  thai  w  r  lia\c  so  litllr  data  conccriiin;;-  ihr 
original  ninslirooni  llora  of  Ilie  l.").(l()(»  square  miles  of  the  ceiiti'al 
jtortioii  of  the  Southern  i'eninsula  once  co\ered  by  white  pine 
forests.      The   iieai-est    ajiitfoacli    to  o|-i^iiial     coiid  i  I  ions,     recorded    in 
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this  report,  was  found  by  the  exploration  of  the  white  pine  lands 
around  New  Richmond.  None  of  the  virgin  pine  forest  is  left  at 
this  place,  but  second  growth  groves  still  yield  characteristic  fungus 
forms.  Many  of  the  sand  plains  at  New  Richmond  remain  uncultivat- 
ed and  are  covered  with  scrub  oak ;  here,  however,  the  pine  flora  is  no 
longer  in  evidence  except  as  isolated  species.  Alternating  with  the 
sand  plains  are  clay  lands  originally  covered  by  hemlock  and  hard- 
woods. In  the  r'avines  bordering  the  river  bottoms,  there  are  still 
remnants  of  these  forests  and  these  yield  a  flora  which  is 
comparable  with  that  of  Bay  View,  Marquette,  and  wherever  such 
forests  exist.  The  flora  of  the  tamarack  bogs  seems  to  be  very 
similar  throughout  the  state.  In  the  tamarack  bogs  around  Ann 
Arbor,  we  find  the  same  species  which  are  found  in  the  northern 
bogs. 

It  is  still  an  open  question  to  what  extent  the  formation  of 
mycohiza  may  influence  the  distribution.  If  certain  species  can 
thrive  only  within. reach  of  the  roots  of  the  beech  tree  for  example, 
then  those  species  are  to  be  looked  for  only  in  beech  woods.  Evi- 
dence, however,  is  at  hand  to  show  that  some  species  can 
form  mycorhiza  on  a  number  of  hosts.  Every  collector  has  ex- 
perienced the  feeling  that  many  species  growing  on  the  ground  in 
the  woods  are  always  to  be  looked  for  in  the  neighborhood  of  cer- 
tain tree  species.  Perhaps  collectors  exaggerate  this  impression 
but  in  any  case  the  subject  needs  clearing  up.  With  regard  to 
species  found  regularly  occurring  on  wood,  there  is  no  doubt  that 
they  follow  more  or  less  the  distribution  of  their  specific  substrata. 
In  some  cases,  to  be  sure,  a  species  may  have  a  wide  selection  of 
material  on  which  it  can  grow,  and  hence  its  distribution  is  not 
limited  in  such  a  manner.  The  species  which  have  a  parasitic  ten- 
dency, like  Pleiirotus  ulmarlus,  must  have  their  distribution  con- 
trolled to  a  large  extent  by  the  presence  of  the  foster  plant,  al- 
though no  Agaric  which  requires  a  living  host  at  all  times  seems 
to  be  known  with  certainty. 

COLLECTING  AND  TRESERVING  AGARICS 

For  the  TaUe 

A  basket,  clean  white  tissue  paper  cut  a  foot  square,  a  large  pocket 
knife,  a  knoAvledge  of  mushrooms,  favorable  weather  and  the  right 
place — these  are  the  essentials.  Of  these  the  possession  of  accurate 
information  is  most  important,  since  ignorance  may  mean  sickness 
or  death.     If  inexperienced  and  dependent  on  others  for  guidance, 
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}»i'Oceed  cautiousily  aud  do  not  beeuiue  over-eoulideut.  Collect  tirst 
iu  meadows,  pastures  aud  open  g:i-ounds  away  from  thickets  aud 
woods.  Always  take  every  part  of  a  mushroom  of  which  you  wish 
to  make  a  study.  As  soon  as  you  have  advanced  sutticiently  to  l»e 
able  to  recognize  different  kinds  always  wrap  up  the  species  sepa- 
rately. If  you  are  learning  how  to  identify  by  means  of  this  book, 
it  will  be  well  to  run  down  aud  compare  the  description  after  every 
collecting  trip  so  as  to  become  versed  in  the  meaning  of  terms  and 
also  as  a  check  on  the  correctness  of  your  own  or  others'  opinions. 

Avoid  the  genus  Amanita.  Also  at  the  first  avoid  anything  that 
appears  to  belong  to  the  genera  Entoloma,  Tricholoma,  Hebeloma 
and  luocybe.  Avoid  all  wliich  are  no  longer  fresh  and  tirm.  or 
which  have  small  burrows  due  to  grubs.  Avoid  the  large,  c(d(tred 
forms  until  you  are  well  advanced  in  the  subject..  All  except 
Amanitas  may  be  tasted  without  swallowing  with  entire  safety; 
avoid  all  that  have  a  powerful  peppery  or  nauseous  taste,  Dr, 
I'eck  states  that  he  has  always  found  those  with  a  taste  of  fresh 
meal  (farinaceusj  to  be  edible.  Avoid  the  green-gilled  Lepiota. 
Avoid  those  with  a  milk}'  juice  itutil  you  know  a  great  deal  about 
ll.em. 

Try  tlie  large  white  forms  wliich  grow  on  tree-triiuUs,  I'Uurottis 
oHtreatus,  sapidus  and  nlmaritts.  Try  the  meadow,  Held  and  street 
musiirooms:  Psalliota  cainpestris,  aiTensii^  aud  rodniaiii.  Try  the 
inky  caps,  Coprinus  mUaceus,  atrainentarius  and  aniiatiis.  From 
the  woods,  always  after  a  thorough  study,  tiy  Jiu.sffiila  rinsciiis, 
Jfijfjn/phM'us  russula,  Tricholoma  pcrsonutum  aud  mid  inn.  Ilijijio- 
plioruH  HordkUiH  and  Tricholoma  rcsphndcns  ;ire  two  white  mush- 
rooms of  excellent  flavor,  but  beware  of  mixing  them  with  the 
while  Aiii;iiiil;i.  II'  yon  \\\v  aiiioii^  oNcrgrccii  woods  try  CortiiKiriiis 
violacrii.s,  if  iu  soiitliei-n  Michigan  Cortiiiariiis  iiiicln;/(ni(  iisis. 
After  a  start  is  made,  others,  (mic  at  a  time,  should  lie  thoi<iiii:lily 
studied    until    linally  cNciy   li'i|i   will   yield   a    nn-al. 

.My  advice  to  all  beginners  and  aniateuis  is:  C'dlrrt  and  stiidii 
tin  driiilli/  A  mil  II  Has  first.  I  have  found  many  penple  who  had 
knitwii  and  ealen  a  lew  kinds  foi-  a  long  lime,  who  were  enlirtd\ 
ignoiani  ^^\  any  Anianila;  such  people  aic  always  in  danger  iu 
s|dle  (»f  and  (dieu  because  (d'  Iheil'  selfcou  lideuce.  I''alal  |M>iv«i|i  in^r 
dfies  nol    inrie(|in'n  I  ly  occur  lo  Jusi   such   penple. 

'i'he  s|ie(iniens  vlnndd  in  all  cases  be  cai-efully  gnue  <i\fr  again 
be^tre  ((inking.  .\  n  excess  supjdy  can  be  ke|d  on  ice  tor  a  da\  ordv, 
Sani|(les  Iroin  ihe  basket  can  be  laid  o\eruiglil  wiili  gills  doun  on 
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white  paper  aud  covered,  so  that  the  spore  priut  may  be  used  uext 
day  to  check  any  error  before  cooking. 

For  the  Herhariuni 

The  fleshy  Agarics  may  be  placed  in  alcohol  but  if  the  container 
is  much,  handled  the  specimen  soon  becomes  mushy  or  crushed; 
if,  however,  it  is  carefully  mounted  and  fastened  on  a  glass  plate 
and  immersed  in  a  stationary  glass  jar  it  may  retain  its  shape  a 
long  time.  The  alcohol  will  dissolve  the  color  and  extract  it.  The 
best  way  to  make  a  herbarium  of  these  plants  is  to  diy  them  on  a 
square  piece  of  Avire-netting  suspended  over  a  kerosene  or  other 
flame.  In  this  way  the  mushroom  gradually  dries  without  cooking 
or  scorching.  The  color  may  or  may  not  change  and  this  fact 
itself  is  useful  to  distinguish  between  species.  The  dried  specimens 
are  very  fragile  aud  should  be  transferred  for  a  day  to  a  moist  at- 
mosphere where  tbey  will  absorb  moisture  enough  to  become  pliant. 
They  can  then  be  straightened  or  gently  flattened  but  should  not  be 
pressed.  Placed  in  a  box  with  a  proper  label  aud  a  handful  of 
naphthalene  or  moth  balls  they  will  last  indefinitely.  If  beetles 
attack  them  thej^  must  be  fumigated  in  a  closed  box  with  carbon- 
Lisulphide;  but  if  the  naphthalene  is  constantly  kept  with  the  speci- 
men the  beetles  seldom  find  their  way  thither.  The  use  of  boxes 
of  varying  size  is  much  to  be  preferred  to  the  method  of  pressing 
aud  mounting  on  sheets  practiced  by  the  older  herbarium  men. 
In  either  case,  if  specimens  are  very  valuable  beetles  can  be  kept 
away  with  greater  certainty  by  Peck's  method  of  the  use  of  strych- 
nine. This  is  dissolved  in  warm  water  and  sufficient  alcohol  added 
to  enable  one  to  spread  the  mixture  easily. 

Sulphate  of  strychnia %  oz. 

Warm  water 5  oz. 

Alcohol   about  2  oz. 

Xotes  for  the  herbarium.  Specimens  dried  and  prepared  as  above 
are  of  little  value  unless  they  were  correctly  identified  when  fresh 
by  a  mycologist,  or,  in  case  they  remain  unidentified,  they  be  ac- 
companied by  full  notes  of  the  characters  in  the  fresh  condition. 
The  taking  of  good  notes  is  in  itself  a  sign  of  a  trained  mycologist. 
But  amateurs  can,  by  care  and  patience,  sufficiently  describe  a  plant 
so  that  the  specialist  can  identify  it.  It  is  advisable  that  they  fol- 
low an  outline,  of  which  many  have  been  published.   The  better  way 
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is  to  write  a  formal  description,  but  if  this  is  too  diflScult  for  the 
amateur  tlie  followiug  outliue  may  be  used: 

(If  you  wish  the  best  attention  from  the  specialist,  do  this  i>art 
well.     See  glossary.) 

LOCALITY. 

DATE. 

fi:n'dek. 

WEATHER. 

HABITAT :  ground,  leaves,  humus,  woods,  open  grove,  field, 
lawn,  wood  (kindj,  tree  (kind),  moss,  dung  (kind);  etc. 

HABIT :  solitarj',  gregarious,  casspitose,  subcsespitose,  scattered, 
etc. 

ODOR :  farinaceous,  pungent,  nauseous,  amygdaline,  nitrous, 
earthy,  mild  or  slight,  etc. 

TASTE :  bitter,  acrid,  peppery,  farinaceous,  agreeable,  mild  or 
slight,  etc. 

PILEUS:  sj^e.  Shape  when  young;  conical,  campanulate,  acorn- 
shaped,   cylindrical,   convex,  etc. 

Shape  ichen  expanded:  plane,  convex,  obtuse,  umbonate,  um- 
bilicate,  depressed,  etc. 

Surjace:  viscid,  dry,  hygrophanous,  moist,  glabrous,  silky,  fibril- 
lose,  virgate,  floccose,  tomentose,  scaly  (kind  of  scales  as: 
loose,  innate,  erect,  squarrose,  pointed,  fibrillose,  large,  super- 
ficial, appressed,  etc.),  even,  rough,  wrinkled,  rugose,  striate, 
furrowed,  etc. 

Margin:  (wlien  young),  incurved,  straight,  inrolk'd,  glabrous 
(wlien  older),  regular,  irregular,  wavy,  tonuMilosc.  luiiry. 
striate,  rimose,  etc. 

Color:  (when  fresh  and  moist)   (after  lyiug  a  wliihM.  I iiii>nrl(i)it. 

OILLS:     (ittdclniinit:     adnatc,  adiicxcd,    (Iccurri-nt.  uncinate,  tree, 
remote. 
Width,  rt'latiNc  to  thickness  of  pilcus.   rclalhc  to  species  y(Ui 

know,  or  in  liilllimeters. 
Shape,  linear,  equal   width   throiighout,  ventricose,  attenuated 
in  front  or  behind,  broadest  in  front,  etc. 
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Spacing,  (relative)  crowded,  close,  subdistant,  distinct,  few. 
Texture,  waxy,  deliquescent,  dissolving,  dry,  arid,  fleshy. 
Ya/riaUotis,  forked,  crisped,  veined,  intervenose,  anastomosing, 

dimidiate. 
Edge,  acute,  obtuse  and  thick,  serrate,  eroded,  entire,  fimbriate, 

flocculose,  wavy,  etc. 
COLOK :    very  important  to  give  the  color  of  the  gills  in  the  young 

plant,    (e.   g.,  Cortinarius,  etc.),  also  when    mature,    after 

bruising  or  touching. 

STEM :    size,  length,  thickness  above  and  below. 

Shape,  cylindrical,  tapering  up  or  down,  bulb  (clavate,  round- 
ed, marginate,  or  abruptly  depressed,  large  or  small),  flexu- 
ous,  straight,  equal,  ventricose,  rooting. 

Texture,  fleshy,  cartilaginous,  tough,  flaccid,  brittle,  flexible, 
fragile,  spongy,  fibrous,  rigid,  etc. 

Interior,  hollow,    tubular,    cavernous,    stuffed   by   pith,    solid,, 
spongy,  etc. 

Surface,  (see  Pileiis.) 

Color,  difterence  at  base  and  apex,  within  and  without  after 
handling,  etc. 

FLESH  OF  PILEUS:    consistency:  rigid,  compact,  spongy,  soft, 
brittle,  etc. 
Color:  when  moist,  under  cuticle. 

Juice:  taste  and  color,  abundance,  changing  after  exposure  to 
air. 

MYCELIUM:     color,  abundance. 

UNIVERSAL  VEIL  in  young  specimens,  method  of  rupturing. 

•VOLVA :    size,  texture,  color,  present,  absent. 

PARTIAL  VEIL :   in  young  specimens. 

ANNULUS :  texture,  color,  present,  absent,  fugacious,  persistent, 
ample,  slight,  etc. 

SPOEES :  color  of  spore  print,  drawing  of  spores,  size. 

CYSTIDIA :  shape,  abundance,  present,  absent. 

SKETCH:  a  good  sketch  or  diagram  of  plant  or  its  parts. 

REMARKS.  • 
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PHOTOGRAPHING  AGARICS 

Use  a  basket  to  collect  for  this  purpose.  It  is  well  t(^  have  tin 
boxes,  e.  g.,  cocoa  boxes,  so  that  each  specimeu  cau  be  ke^Jt  un- 
harmed, wrapped  separately  in  tissue  paper  and  placed  upright 
in  the  box.  Amanitas  especially  become  deformed  or  lose  some  of 
their  surface  tissue  if  not  properly  protected.  The  specimens  cau 
be  set  upright  on  decapitated  pins  in  a  row  as  in  the  photographs 
in  this  report.  Natural  size  photographs  are  by  far  the  best  since 
comparisons  are  then  easily  made.  For  identification  purposes 
such  photographs  are  much  more  useful  than  those  taken  in  the 
natural  surroundings  and  reduced  in  size;  the  latter  may  be  good 
pictures  but  are  rarely  helpful.  Every  part  and  eveiy  character 
used  in  a  description  that  can  be  shown  in  a  photograph  ought  to 
be  brought  out;  to  this  end  the  specimens  must  be  properly  arranged 
and  the  details  emphasized.  Besides  its  value  in  this  respect  the 
photographing  of  Agarics  yields  much  pleasure  and  entertainment. 

THE    CULTIVATION   OF    MUSHROOMS 

The  history  of  this  business  and  the  methods  in  use,  whether 
on  a  commercial  scale  or  for  home  use,  have  been  so  often  described 
that  tlie  reader  is  referred  to  those  works.  The  best  and  most  com- 
plete account  is  to  be  found  in  Bulletin  No.  85,  Bureau  of  I'hint 
Industry,  U.  S.  Dept.  of  Agriculture,  entitled:  Th^  Prinv'qtlcs  of 
Mushroom  €rroici)ig  and  Mushroom  impawn  Making,  by  Dr.  H.  M. 
Duggar.  For  other  papers  .see  Bibliography,  part  (di,  and  the 
mushroom  books  of  Atkinson,  Hard,  Mcllvaine,  etc. 
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The  plant  kingdom  consists  of  two  large  groups;  the  seed-bearing 
plants  or  Phanerogams  and  the  spore-forming  plants  or  Cnpto- 
,  gams.  The  latter  are  sometimes  referred  to  as  "the  lower  plants" 
although  thej'  include  also  the  large,  tree-like  ferns.  The  Cnpto- 
gams  include  the  green  plants  like  the  Algae,  Mosses  and  Ferns; 
they  also  include  an  enormous  number  of  plants  which  do  not  pos- 
sess the  ordinary  green  color  and  these  are  the  FUNGI.  In  the 
following  outline  of  the  fungi  the  grouping  is  given  in  a  scientific 
manner,  since  this  is  the  only  arrangement  suflSciently  accurate. 
For  the  terms  which  are  strange  to  the  beginner,  reference  must 
be  made  to  the  glossary.  Consistent  perseverance  and  the  use  of 
elementary  books  on  botany  are  the  only  self-helps  that  can  be 
advised  wlien  one  is  first  plunged  into  the  subject.  The  best  way 
to  begin  the  study  is  by  the  help  of  a  teacher  or  of  a  companion 
who  is  already  somewhat  informed  and  is  enthusiastic  enough  to 
hell)  others.  Mycological  clubs  are  of  great  value  in  this  respect. 
This  work  treats  only  of  a  single  one  of  the  many  families  of 
Fungi,  and  for  others  the  student  is  referred  to  the  books  dealing 
with  the  other  group.s. 

The  Keys 

The  arrangement  of  the  species  of  each  genus  in  the  lorm  oi  keys 
or  synopses  is  entirely  artificial  and  arbitrary;  hence  these  keys  are 
merely  guide-boards  to  point  the  student  in  the  right  direction  by 
the  u.se  of  selected  characteristics  of  each  s[)ecies.  A  specimen  is 
not  to  be  considered  identified  when  it  is  ''run  down"  in  ilic  key, 
but  the  name  s<j  obtained  should  be  referred  to  in  the  te.xt  iiud  tlie 
description  of  the  plant  carefnlly  applied  to  the  specimen  in  hand. 
Snch  keys  cannot  be  constructed  so  as  to  be  i>erfett  since  plants  of 
(Ills  <l:iss  are  quite  VJiriai)i('  ;in(l  one  often  liinls  siiccimcns  not  :it 
.ill  iy|ii(;il  iiiid  iieiice  they  do  not  lit  intct  the  key  at  the  right  jihice. 
All  ;iiii;itciir  slionid  Use  the  glossary  constantly  at  lirst  until  the 
Iiie;iiiiri;:s  oT  the  tcims  liccoliu'  lixed.  .M;iiiv  of  tlit-sc  keys  weic  tl'ied 
out  for-  ye;irs  on  Iresli  phints  and  continually  revised  \\\u\  it  is 
lio|ie(|  I  hey  will  seldom  uiisleiid  \  ei'v  fai".  The  keys  are  mostly 
dicliiiliiiiious  ;  sl.iftiiiL;  on  the  left,  the  jihint   must  agfee.  for  example 
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with  either   (a)    or   (aa).     This  leads  to    (b)  and   (bb)   or  to  the 

name  of  the  plant.     Sometimes    the    letters  are  tripled,  etc.,  as 

(aaa),   laaaa).     In  that  case  there  are  three  or  more  possibilities 
to  choose  from. 

Arrangement  of  t^pecies  in  the  Text 

The  student  will  tind,  besides  the  keys,  another  means  of 
identification.  This  is  an  arrangement  in  the  text,  by  which 
the  species  which  are  the  most  closely  related  are  grouped  side  by 
side.  This  is  called  a  "natural  classification"  and  is  supposed  to 
represent  a  relation  according  to  the  laws  of  evolution.  Authori- 
ties differ  on  many  points  involved  in  such  an  arrangement,  and 
hence  it  was  necessary  to  follow,  according  to  my  best  judgment, 
the  order  which  appeared  to  be  at  the  present  time  most  acceptable. 
Our  knowledge  of  many  species  is  still  too  imperfect  to  expect  any 
final  arrangement.  Furthermore,  the  number  of  species  of  such  a 
small  area  of  the  world's  surface  as  Michigan,  is  not  representative 
of  a  like  arrangement  if  applied  to  all  the  species  of  Agarics  the 
world  over.  In  view  of  this  fact  it  seemed  useless  to  try  to  be  en- 
tirely consistent  throughout  the  work.  The  genera  are  therefore 
subdivided  in  the  way  best  adapted  for  each,  although  a  general  uni- 
formity is  approximated.  The  genera  may  be  divided  into  subgenera 
and  sections,  and  sometimes  the  sections  are  subdivided.  In  this 
way  the  most  closeh^  allied  species  are  usually  found  together  under 
the  last  subdivision. 

Nomenclature 

The  rules  of  the  International  Botanical  Congress  held  at  Brus- 
sels in  1910,  have  been  used  (see  Authorities  and  Abbreviations). 
Synonyms  have  been  purposely  omitted  except  in  so  far  as  they  are 
mentioned  in  the  commentaries.  The  stud}^  of  synonymies  is  apt 
to  become  a  "wild  goose  chase"  and  often  offers  nothing  of  im- 
portance for  those  who  wish  to  become  acquainted  with  the  living 
plants;  it  is  well  adapted  for  those  who  prefer  to  make  their  my- 
cological  studies  in  the  herbarium  and  library.  There  is  little  doubt 
that  in  the  course  of  time,  some  of  our  American  plants  which  were 
supposed  to  be  different  and  were  given  names,  will  be  found  to  be 
synonyms  of  European  species.  But  there  is  no  need  of  passing 
judgment  on  such  till  the  evidence  is  all  in.  Undue  haste  in  con- 
sidering species  identical  has  often  brought  about  more  error  than 
existed  in  the  first  place.  The  field  mycologist  is  constantly  finding 
si)ecies  which  he  had  given  up  as  hopeless  synonyms,  and  much  col- 
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lecting  will  make  a  inyeolog:i«t  cautious.  A  keeu  obsserver,  like 
Dr.  Peck,  will  ofteu  be  quite  certaiu  of  the  distiuctne.ss  of  two 
species  but  fails  iu  the  description  to  Jiiake  the  distiuctiou  clear  or 
strong  enough  to  others.  In  such  a  case  herbarium  material  may 
not  show  the  facts  and  only  the  tinding  of  fresli  plants  can  settle 
the  question. 

The  making  of  new  species  in  haste  is  eiiually  unfortunate.  In 
the  preparation  of  this  work,  scores  of  unidentitied  species  accumu- 
lated, and  many  still  remain  unidentitied.  In  many  cases,  how- 
ever, tlie  repeated  finding  of  the  same  thing,  often  in  better  condi- 
tion, perhaps  with  the  uecessaiy  young  stage,  and  further  and 
better  study  on  each  occasion,  resulted  finally  in  its  determination. 
Except  in  a  few  genera  where  I  had  made  more  extensive  collec- 
tions and  a  more  exhaustive  study,  for  exanqde  in  Kussula  and 
Cortiuarius,  I  felt  it  unwise  to  describe  as  new  more  than  a  few 
striking  species.  In  spite  of  the  accumulation  of  sjaionyms  and  the 
great  possibility  that  more  American  species  will  end  as  synonyms, 
I  believe  that  there  are  still  quite  a  few  Agarics  in  the  United  States 
which  are  unnamed.  But  it  is  hoped  that  such  an  expression  of  my 
view  will  not  cause  every  amateur  to  give  names  to  those  he  is 
unable  to  identify.  In  the  recent  German  work  of  Rickeu  (Die 
Bliitterpilze)  over  1.500  species  of  Agarics  are  given  for  Germany, 
Austria  and  Switzerlan<l  alone,  and  very  few  new  species  are  in- 
cluded. This  is  a  good  examjile  of  conservatism  with  reference  to 
the  making  of  new  species. 

Ci-edit  has  been  given  to  Fries  wherever  ]>ossibl('  in  the  use  (tf 
names  of  I']uropean  sj»ecies,  even  where  the  s]>ecies  is  re]»(>rte<l  under 
Agaricus  in  the  Systcma  Mycologia.  In  certain  genera  oidy.  where 
sufficient  critical  work  li:is  been  done,  c.  g.,  Inoeybe,  has  this  j»ro- 
<('dure  been  varied.  If  inconsistencies  occur  it  is  because  the 
methods  of  mycologists  past  and  present  have  been  inconsistent. 
Outside  of  jiossible  errors  each  case  has  been  treated  wiih  icgaitl 
to  the  Brus.sels  Knles  on  the  one  hand  and  the  latest  facts  obtain- 
able on  the  other.  An  attempt  is  made  under  many  «»!'  ihe  s|K'cies 
to  jn-e.sent  as  much  material  as  possible  for  llie  I'nither  stndy  of  the 
species. 
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AN    OUTLINE    OF   THE    FUNGI 

I.     Mycelium  lacking.  Bacteria, 

Mycetozoa. 
Chytrids. 

I.  Mycelium  formiug  the  vegetative  part  of  the  plant.    IJ. 

II.  Mycelium  non-septate,  (i.  e.,  without  cross-walls). 

Phy  corny  cetes, 

II.  Mycelium  septate,  (i.  e.,  composed  of  many  cells).    III. 

III.  Spores  not  borne  on  a  differentiated  hymenium,  not  in  asci 

nor  on  basidia.  Fungi  Imperfecti. 

III.  Spores  usually  borne  on  a  differentiated  hymenium.     IV. 

IV.  Spores  borne  in  asci,  usually  eight  in  an  ascus. 

Ascomycetes, 
IV.     Spores  borne  on  basidia,  usually  four  on  a  basidium  . 

Basidiomycetes. 

The  Basidiomycetes 

(1)     Basidia  not  forming  a  hymenium;  spores  borne  on  a  four- 
celled  basidium  arising  from  resting-spores ;  parasites. 

Smuts  and  Rusts, 

(1)  Basidia  arranged  so  as  to  form  a  hymenium (2) 

(2)  Hymenium  not  in  a  special  fruit-body  but  developed  directly 

from  the  vegetative  hyphae  in  the  host.  EoBohasidii, 

(2)  Hymenium  on  or  within  a  special  fruit-body. (3) 

(3)  Hymenium  concealed  within  the  fruit-body  till  spores  are  ma- 

ture.    (See  10th  Rep.  Mich.  Acad,  of  Sci.,  p.  63.) 

Ga'Steromycetes , 

(3)  Hymenium  exposed  (Hymenomycetes.)    (4) 

(4)  Basidia  forked  or  divided  into  four  cells;  plants  usually  gela- 

tinous, horny  when  dry.  TremelUiles. 

(4)     Basidia  clavate  or  subcylindrical.  Agaricales, 

Key  to  the  Families  of  Agaricales 

(1)     Hymenophore*  not  differentiated;  basidia  scattered  on  a  loose 
subiculum  of  hyphae.  Eypochnaceae, 

(1)     Hymenophore  even,  not  forming  special  branches,  tubes,  gills, 
etc.  Thelephoraceae. 

(1)     Hymenophore  in  the  fomi  of  wrinkles,  warts,  spines  or  tooth- 
like plates,  usually  on  the  under  side  of  fruit-body. 

Hydnaceae. 

*The  term  "hymenophore"  is  here  used  to  designate  that  part  of  the  fruit-body  which  bears 
the  hymenium,  e.  g,,  gills,  tubes,  spines,  etc. 
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(1)  Hymenophore  iu  the  form  of  erect  branches  or  an  erect,  simple, 
club.  Clavariaceae. 

(1)  Hymenophore  in  the  form  of  tubes  or  reticulations,  usually 
on  the  lower  side  of  the  fruit-body.  Polyporaceae. 

(1)  Hymenophore  in  the  form  of  knife-blades  (gills)  ;  mostly  fleshy 
plants.    ■  Agaricaceae. 

KEY    TO   THE    GENERA    OF   THE    AGARICACEAE   OF    MICHIGAN 

(a)     Spores    mostly    Avhite    in    mass     (ochraceous-colored    in 

some  species  of  Russula  and  Lactarius) (1) 

(a  I     Spores  ochraceous,  cinnamon  or  rusty-yellow  in  mass. . . .  (21) 
(a  I      Spores  tiesh-color  to  roseate  or  salmon-color  in  mass. . . .  (32) 

(a)     Spores  purple-brown  in  mass  (39) 

(a  I     Spores  black  in  mass (-13) 

White-Spored  Agarics 

1.     Gills  of  waxy  consistency :  Hygrophorus. 

1.  Gills  not  truly  waxy (2) 

2.  Fruit-body,  soft  and  fleshy,  decaying (3) 

2.  Fruit-body  toughish,  corky  or  woody ;  thin  plants  shrivel 

on  drj'ing,  revive  when  moistened  (15) 

3.  Gills  thick  on  edge (4) 

3.  Gills  thin (5) 

4.  Gills  decurrent  and  forked  dichotomously :  Canthcrellus. 

4.  Gills  not  decurrent;  plants  parasitic  on  other  mushrooms: 

Nyctalis. 

5.  Trama  of  fruit-body  of  two  kinds  of  tissue,  i.  e.,  of  globular 

and  filamentous  cells;  spores  globose,  echinulate (6) 

5.     Trama   filamentous  throughout   (7) 

0.  With  milky  juice:                                                               Lactarius. 

(I.  Not  witli  milky  juice:                                                              Russula. 

7.  Stem  eccentric,  lateral  or  wanting:                                Plcurotus. 

7.  Stem  central (8) 

S.     Gills  free ' {[)) 

8.  Gills  adnexfvl   MO) 

U.  \'(i|\;i    :iii(|    ;iiiiiiiliis    |i|csciil:                                                            AiiKliiihl. 

0  \'olva  only  pi-escnt :                                                          A>ii(t)iitopsis. 

!•.  Annnlus  only  itrcscnl  :                                                                 Li  piittii. 

1".      With  annnlus  only  :                                                                A  rniilhiriti. 
in.      Xcitlicr  ;innnlns   nor  \<»I\m   ]ii'<*scnt    (Ill 
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11.     Stem    fleshy    or    fibrous,    sometimes    outer    rind    subcar- 

tilaginous    (12) 

11.  Stem  cartilaginous,  mostly  throughout (13) 

12.  Gills  decurrent  or  broadly  adnate,  not  sinuate  at  stem : 

Clitocyhe. 

12.  Gills  at  length  sinuate  or  emarginate  on  stem;  mostly 

large  plants  on  the  ground:  Tricholoma. 

13.  Gills  decurrent,  pileus  umbilicate:  Omplmlia. 

13.  Gills  not  decurrent (14) 

14.  Fruit-body  small;  pileus  thin,  tending  to  remain  unex- 

panded  and  bell-shaped:  Mycena. 

14.  Fruit-body   small,   medium   or  large;   pileus  usually   ex- 

panded when  mature,  somewhat  fleshy :       _     ^^JollyT)ia. 

15.  Fruit-body  usually  small,  toughish,  thin,  not  woody. .....  (16) 

15.  Fruit-body  larger;  stem  central,  eccentric  lateral  or  want- 

ing    (17) 

16.  Trama  of  pileus  gelatinous :  Heliomyces. 

16.  Trama    fleshy -membranous ;    pileus    usually    small,    not 

woody :  Marasmius. 

17.  Plant  woody  or  corky:  (Lenzites). 

17.  Plant  fleshy-leathery (18) 

18.  Gills  of  the  usual  kind (19) 

18.  Gills  longitudinally  grooved  or  split  on  edge (20) 

19.  Edge  of  gills  serrate-torn :  Lentinus. 

19.  Edge  of  gills  entire:  Panus. 

20.  Edge  of  gills  split  lengthwise:  Schizophyllum. 

20.  Edge  of  gills  obtuse,  crisped :  Trogia. 

V 

Ochre-Spored  Agarics 

21.  Gills  easily  separable  from  the  trama  of  the  pileus;  margin 

of  pileus  involute :  Paxillus. 

21.  Gills  not  separating  easily  from  the  pileus (22) 

22.  Trama  of  pileus  vesiculose;  spores  globose  and  echinulate. 

(See  Riissula  and  Lactarius.) 

22.  Trama  more  or  less  filamentous (23) 

23.  Inner  veil  cobweb-like  (cortinate)  :  gills  at  length  dusted 

dark  cinnamon  or  rusty;  terrestrial:  Cortinarius. 

23.  Inner  veil  membranous,  fibrous  or  floccose (24) 

24.  Annulus  present:  PhoUota. 

24.  Annulus  lacking   (25) 

25.  Stem  lateral  or  wanting :  Crepidotus. 
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25.  Stem  central (26) 

20.  Stem  fleshy  or  fleshy- fibrous {'27) 

20.  Stem  cartilaginous  or  fragile (29) 

27.  Gills  at  length  yellow,  yellow-rusty,  etc. ;  lignicolous : 

Flamniula. 

27.  Gills  alutaceus  to  sordid  brown  ;  terrestrial (28) 

28.  Pileus    fibrillose,    silky    or  innately    scaly;    spores   often 

angular;  cystidia  often  present:  Inovyhe. 

28.  Pileus  more  or  less  viscid  when  moist,  smooth  :  Hebelonia. 

29.  Gills  decurrent:  Tuharia. 

29.  Gills  not  decurrent    (30) 

30.  Pileus  convex  or  plane,  margin  at  first  incurved;   stem 

rather  short :  Xaucoria. 

30.  Pileus  bell-shaped  or  conical ;  stem  slender (31) 

31.  Pileus  subviscid  or  viscid;  plant  very  fragile: 

Bolbiiiiis  and  Pluteolus. 

31.  Pileus  not  viscid:  ,  Galera. 

»!nj 

Pink-Spored  Agarics 

32.  Stem  lateral  or  lacking;  on  wood:  Cluiidopiis. 

32.  Stem  central ! (33) 

33.  Volva   present   only:  Voharia. 
33.     Annulus  present  only :                                                    Chamaeota. 

33.  Volva  and  annulus  lacking (34  i 

34.  Gills  free:        *  Platens. 

34.  Gills  adnexed,  adnate  or  decuiicni   (35) 

35.  Stem  fleshy  or  fleshy-fibrous   ( 30 ) 

35.  Stem  cartilaginous,  slender   ( 37  ) 

30.  (Jills  at  length  sinuale:  Entoloma. 

:tO.  Gills  decurrent  <»r  broadly  adnate:  -  VlilopUux. 

:;7.  Gills  decuri'ont;  pileus  niiibilicaf(> :  Ecvilia. 

:\~.  Gills  not  decurrent   (38) 

38.  Pileus  convex,  margin  at  lirst  ineuived;  Leptonia. 
;5S.      rilens  hell  shaped  In  eoniial.  niartiin  at   lirsi  sii-aiglit:  yohiinil. 

Pin  jih   /{iDiriiSiinrrtl    .\<iiiiirs 

39.  Annulus   ju-esenl  ;    \fil    dislinet    i  10) 

39.     Annulus  and  volva  laeking (41 ) 

4(1.  <!ills  liee:                                                                                         Psdilinlti. 

4(1.  ('.ills  allache.l   lo  stem  :                                                           Slroi)hnri<i. 
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41.     Veil   present,   remaining   attached   to    margin    of  "pileus, 

rarely  forming  an  annulus :  Hyplioloma. 

41.  Veil,  if  at  first  present,  quickly  evanescent  or  none  at  all; 

slender-stemmed    (42 1 

42.  Margin  of  pileus  at  first  straight ;  hygrophanous :        Psathyra. 

42.  Margin  of  pileus  at  first  incurved ;  gills  adnexed  to  aduate- 

subdecurrent :  Psilocyhc. 

Black-Spored  Agarics 

43.  Gills  delinquescing  into  a  black  mass  when  mature :     Coprmus. 

43.  Gills  not  delinquescing *. (44 j 

44.  Spores     elongate-fusiform;     gills    decurrent;     soft-waxy; 

pileus  viscid :  Gomphidius. 

44.  Spores  globose  to  elliptical  (45) 

45.  Pileus  with  striate  or  sulcate  margin,  fragile:         Psathyrella. 
45.     Pileus  not  striate,  rather  fleshy,  exceeding  the  gills;  gills 

variegated-dotted  by  the  spores:  Pauoeolus. 


CANTHERELLEAE 

Fiuit-hody  Hesliy  or  submembranous.  Stem  central  or  lateral. 
Oills  thick,  obtuse  ou  edge,  fold-like  or  ridge-form,  usually  forked, 
narrow.     Veil  none. 

l>y  llie  inclusion  of  Trogia  and  several  tropical  or  subtropical 
genera,  the  group  is  extended  by  some  authors  to  include  sessile 
and  reviving  or  arid  plants.  As  limited  above  the  group  approaches 
the  Thelepharaceae  on  the  one  side,  the  genera  Clitocybe  and  Hygro- 
[iliorus  on  the  other.  The  genus  Dictyolus  Quel,  belongs  here,  but 
no  species  have  been  found  within  the  state.  It  is  characterized  by 
jflants  having  a  lateral  stem  arising  from  the  larger  mosses,  and  by 
vein-like,  forked  gills.  D.  rethiigus  is  probably  a  native  of  the 
state.     The  group  includes  Cantherellus,  Dictyolus   and   Xyttalis. 

Nyctalis  Fr. 

I  From  the  Greek,  7iijx,  night,  referring  to  the  black  color  of  the 
host-mushroom,  j 

White-spored ;  cJiIaini/do-fipores  ahumkmt;  gills  thick,  distinct, 
obtuse  on  edge;  stem  central;  parasitic  on  other  Afjarics;  veil  none. 

Flesh}',  putrescent,  not  large-sized  mushrooms,  (level()i)ing  on  the 
j)ileus  and  stem  of  tlic  fruit-bodies  of  Kussula,  Lactarius,  Cantherel- 
lus, etc..  after  the  laftei-  have  become  well  developed  or  are  itartially 
decayed.  The  gills  and  l»asidiosi>ores  in  our  species  are  often 
ilwarfcfl  or  entirely  uiideveloi»ed.  The  ])ro]»agation  of  the  plant  is. 
instead,  dejiendent  on  the  presence  of  secondary  spores  which  are 
formed  in  aluind.Dice  over  l.ii-ge  parts  of  the  surrace  of  tlie  plants. 
Tliese  sjtores  are  elliptical,  itrownish.  htng-spiny,  12  IS  niicr.  in 
diameter.  They  are  formed  I'roni  the  loosened  hyjihae  of  the  sm-- 
face  of  the  jiileus,  etc.,  which  break  n|i  into  chains  of  spores,  and 
because  of  ihis  nietliod  of  foiMnalion.  are  calie(I  clihnii ifilns/Hnis. 
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1.  Nyctalis  asterophora  Fr. 
Epicr-isis,  1836-38. 

Illustrations:     Cooke,  111.,  PL  1132,  B. 

Gillet,  Champignons  de  France,  No.  19.7. 

Michael,    Fiihrer    f.    Pilzfreunde,    Vol.    II,    No.  81    (as    N, 

lycoperdioides) . 
Ricken,  Blatterpilze,  PI.  2,  Fig.  6. 
Murrill,  .Mycologia,  Vol.  6,  PI.  129. 
Hard,  Mushrooms,  p.  204,  Fig.  162. 
Plate  I  of  this  Eeport. 

PILEUS  1-2  cm.  broad,  at  first  subglobose  then  hemispherical, 
ivhitish,  floccose,  at  length  dingy  Jjrownisli  and  pulverulent.  FLESH 
pallid,  moist,  rather  thick.  GILLS  adnate,  distant,  rather  narroio 
and  thick,  obtuse,  sometimes  forked,  whitish  or  dingy,  frequently 
not  developed.  STEM  2-3  cm.  long,  3-8  mm.  tliick,  relatively  stout; 
stuffed  then  hollow,  pruinose  or  silky,  whitish  then  brownish,  often 
curved.  SPORES  often  lacking  by  reason  of  the  undeveloped 
hymenium,  elliptical,  smooth,  G  xl  micr.,  white.  CHLAMYDO- 
SPORES  on  surface  of  pileus,  etc.,  abundant,  brownish,  spiny. 
12-18  micr.,  globose.    ODOR  and  TASTE  farinaceous. 

Parasitic :  on  Bussula  nigricans,  Bay  View.  August-September. 
Infrequent  or  local. 

An  interesting  case  of  a  parasitic  mushroom ;  .it  has  an  entirely 
dilferent  structure  from  that  of  the  host  mushroom  on  which  it 
grows.  For  other  instances  of  parasitic  mushrooms  see  Stropharia 
epimyces,  Volvaria  Loveana,  Boletus  parasiticus,  etc. 

Cantherellus  Fr. 

(From  the  Greek  Jcdntharos,  a  vase  or  cup,  referring  to  the  shape 
of  the  mature  pileus.) 

Spore-mass  white  or  yellowish-tinged;  Gills  forked,  fold-like  or 
almost  ridge-form  (except  G.  aurcmtlacus) ,  obtuse  on  edge;  stem 
central,  confluent  with  the  pileus;  veil  none. 

Fleshy,  putrescent,  terrestrial  mushrooms,  with  a  more  or  less 
turbinate,  or  vase-shaped  pileus,  in  some  species  almost  membran- 
ous, on  whose  outer  side  the  reduced  gills  run  down  the  stem  in 
the  form  of  fold-like,  thick  ridges  or  elevations,  sometimes  markedly 
dichotomously   forked,   sometimes   almost   entire.      They   approach 
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Craterellus,  a  genus  of  the  Tlieleplioiaeeae,  whose  liymeuial  surface 
is  merely  wrinkled  and  not  gill-like.  The  fleshy  species  are  much 
sought  alter  for  the  table,  and  all  of  them  are  edihlc.  Fries,  in 
Epicrisis,  included  species  whose  stems  are  lateral  or  lacking ;  these 
have  been  segregated  under  other  genera. 

The  PILEUS  may  be  dull  yellow,  orange,  red,  cinereous  or  lilac- 
tinged.  Sometimes  it  is  deeply  infundibuliform,  as  in  the  mature 
C.  floccosus,  or  it  may  remain  obtuse  as  in  C.  cinnaMrhius.  In  the 
ashy  or  ashy-brown  species  the  FLESH  is  thin  and  almost  mem- 
l)ianaceus  and  these  ai)pruach  sjteeies  of  Craterellus;  in  the  others 
the  flesh  is  thick.  The  GILLS  afford  the  best  means  of  i-ecognizing 
the  genus.  In  C.  aurantiacus,  however,  the  gills  are  thin,  and,  ex- 
cept for  their  marked  dichotomous  character,  this  species  might  be 
jdaced  in  the  genus  Clitocybe.  The  STEM  is  moderately  stout  in 
most  species.  In  the  fleshy  forms  it  is  solid,  while  in  tlie  cinereous- 
colored,  thinner  species  it  tends  to  become  hollow,  and  in  C.  Ui- 
fundibnUfonnis  the  pileus  is  perforated  so  as  to  form  an  open  tube 
down  through  the  stem.  The  SPORES  are  usually  elliptical  or 
elongated,  smooth,  mostly  white  or  whitish,  but  in  some  species 
tinged  with  yellow  or  ochraceous  in  mass.  The  BASIDIA  are  uu- 
usiiall.v  '.'loiigated  and  aiqiroach  those  of  Ilygrophorus  in  this  re- 
spect; they  are  said  to  be  sometimes  six  or  eight-spored.  The  ODOR 
and  TASTE  of  our  species  is  mild  and  agreeable. 

A'r/y  /o  tJir  Spcciis 

(a)     Plant  cinnamon-red,  fading,  medium  size.     5.     C.  cinnabarinus  Schw. 
(aa)     Plant  not  red. 

(b)     Pileus  and  gills  some  shade  of  yellow  or  orange. 

(c)     Gills   orange,   thin,   crowded.     9.     C.   aurantiacus   Fr. 
(cc)     Gills   not   crowded,   ridge-form, 
(d)     Stem  solid,  firm. 
(e)     Plant    markedly    vase-shaped;     pileus     deeply     funnel-form, 

firm,    rufous-orange.      ;'..     Jtuccosus    Schw. 
(ee)     Plant     somewhat     top-shaped,     entirely     chrome-yellow     or 

flavus.     4.    C.  riharius  Fr. 
(dd)     Stem  hollow,   pileus  thin,  funnel-form.     6.     C.   infundibiili- 
forinis  Fr.     7.     <'.  tuhdiformis  Fr. 
(bb)     Pileus  and  gills  not  both  yellow. 

(c)     Gills    flesh-color    to    purplish-lilaceus,     ridge-form;     stem     .solid. 

2.     C.  chivatus  Tv. 
(cc)     Gills  not  flesh-color, 
(d)     Pileus  infundibuliform,  cinereous  or  brownisli  cinereous, 
(e)     Pileus    perforiited    in    center,    stem    hollow.     6.     C.    infundi- 

bulifonnis  Fr. 
(ee)     Pileus  not  perforated;  stem  stuffed  or  solid.     7.     Ctubue- 
form  is  Fr. 
(dd)     Pileus  obtuse,    or    depressed;     subumbonate,    brownish-gray. 
8.     C.    mnbonalus   Fr. 
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*  Gills  in  form  of  thick  ridyes,  rather  distant. 

2.     Cantherellus  clavatus  Fr.     (Edible) 
Syst.  Myc,  1821. 

Illustrations:    Fries,  Sverig.  Atl.  Svamp,  PL  91. 

Michael,  Fiilirer  f.  Pilztreunde,  Vol.  II,  No.  19  (as  Craterel- 

lus). 
Bresadola,  I,  Fungh.  Mang.  e.  vel.,  PI.  82. 
Ricken,  Blatterpilze,  PI.  1,  Fig.  1.  ( 

Patouillard,  Tab.  Aualyt.,  No.  431  (as  C.  neilrophyllus) . 
Plate  II  of  this  Report. 

PILEUS  3-5  cm.  broad,  turbinate  to  truncate-obclavate,  de- 
pressed to  concave-cyathiform,  often  irregular  and  lobed,  narrowed 
into  the  stem,  at  first  purplish-flesh  color,  soon  greenish-yellow, 
surface  floccose  or  slightly  scaly.  FLESH  thich  hehind,  white, 
compact  at  first,  at  length  toughish.  GILLS  in  form  of  thick, 
dichotomous,  narro-w  hut  distinct  ridges,  connected  hy  cross-ridges. 
anastomosing  below,  long  decurrent  from  the  elevated  margin  of 
the  pileus,  rather  distant,  flesh-color  to  pale  purplish  umber. 
STEM  expanding  into  tlie  pileus,  solid,  short,  rather  firm,  fleshy,  at 
first  incarnate-purplish,  then  pallid,  below  densely  w^ite-floccose, 
4-8  mm.  thick,  usually  tapering  downward.  Whole  plant  4-9  cm. 
tall.  SPORES  subcTlindi-ieal  or  narrow  elliptcal,  10-12x4-5  micr., 
smooth,  pale  ochraceus  in  mass.     ODOR  and  TASTE  mild. 

Oregarious,  on  the  ground  in  hemlock  forests  of  northern  Mich- 
igan.    Bay  VieAv,  Marquette.     July-August.     Infrequent. 

Well  marked  by  its  color  and  shape.  In  his  later  works  Fries 
referred  it  to  the  Thelophoroceae  under  Craterellus.  Its  thick  flesh 
and  the  well-marked  ridges  of  the  Cantherellus-type,  seem  to  be  suf- 
ficient reason  to  refer  it  back  to  Cantherellus. 

3.     Cantherellus  floccosus  Schw.     (Edible) 
Trans.  Amer.  Phil.  Soc.  II,  4,  1832. 

Illustrations :    Peck,  N.  Y.  State  Mus.  Mem.  4,  PI.  55,  Fig.  9-13. 
Peck,  N.  Y.  State  Mus.  Rep.  33,  PI.  1,  Fig.  18-20. 
Hard,  Mushrooms,  PL  23,  Fig.  160,  p.  201,  1908. 
White,  Conn.  State  GeoL  &  Nat.  Hist.  Surv.  Bull.,  No.  15, 
PL  19. 
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PILEUS  5-10  cm.  broad  (rarely  broader),  va.se-sliaped  or  trumpet- 
shaped,  truncate  when  young,  at  length  dccplij  crfacatt-ftiiinel-fonn. 
firm,  superficially  floccose  or  subscaly,  yellow  at  first,  at  length 
rufesccut  to  orange,  margin  becoming  undulate  at  times.  FLESH 
rither  thick,  continent  with  the  stem,  white.  GILLS  deeply  decur- 
rent,  ridge-form,  close  to  subdistant,  dichotomously  forked,  anas- 
tomosing thro^uglimit,  ochraceus  to  rufous-yellowish,  sometimes 
darker.  STEM  short,  whole  plant  G-15  cm.  high  (rarely  1*0  cm.), 
1-2.5  cm.  thick,  solid,  glabrous,  pallid-ochraceus,  whitisli  at  base, 
firm,  sometimes  abruptly  short-attenuate  at  ba.se,  often  deep  in  tlie 
ground.  Sl'ORES  elliptical,  "12-15  x  7-7.2  micr.",  smooth,  ochra- 
ceous  in  mass.     ODOR  and  TASTE  mild  and  pleasant. 

On  the  ground  in  hemlock  forests  of  northern  Michigan,  Mar- 
<iuette,  Huron  Mountains.     July-August.     Infreijuent. 

A  most  striking  plant  when  in  full  luxuriance,  forming  a  large 
vase  with  considerable  capacity  to  its  deep  interior.  It  occurs 
gregariously  but  sometimes  several  arise  at  one  place  or  apparently 
from  tlie  same  stem.  I  have  not  seen  it  in  the  portion  of  the  state 
wliere  hemlock  and  pine  are  unknown.  Like  the  preceding,  it  is 
scarcely  possible  to  confuse  it  with  any  other  species. 

4.     Cantherellus  cibarius  Fr.     (Edible) 

Syst.  Myc,  1821. 

Illustrations:    Fries,  Sverig.  iitl.  Svamp.,  1*1.  7. 
Cooke,  111.,  PI.  1103. 
Gillet,  Champignons  de  France,  No.  88. 
Kicken,  BIalterj)ilze,  PI.  1,  Fig.  2. 
Michael,  Fiiliicr  f.  Pilzfreundc,  ^'(^l.  1,  No.  2(5. 
Swanton,  Fungi,  PI.  15,  Fig.  8-5. 
Alkiiisoii.   Miisliiooms,   Fig.   12:J,   |».    IL'S.    I'.IOII. 
Hard.  Mii.vli looms,  1*1.  22,  Fig.  12S,  ]..   I'.C). 
Cribson,  i":dihb'  Toadst«)(ds  .Vc  Mushrooms,  PI.  1!),  p.   175.  1008. 
Peck,  N.  Y.  Stale  Mus.  Kej*.  4S,  Pi.  82. 
ri;il<'   1 1  I   (if  this   K'eporl. 

l'ILI!;rS  .'IS  nil.  i>r(i;iii,  lii-ni  coiixcx  llicii  <'\|)aiHlcd,  sdim 
d('|u-essod  in  ((MiIci-  or  niar;;in  elevated,  oflcn  ii  rcgnlai-,  sniuci  imcs 
toj)  shaped,  inrundibnliforni  oi-  one-sided,  margin  thick  and  a  I  lirst 
involute,  chronic  i/'llair  or  i><ilc  egg  i/cU>nr,  glabrous,  not  stiiati'. 
FLESH  com])act,  thick,  white  or  yeUowish  toward  smface.  GILLS 
long,  dccnffciil.   thick,  dichntoiiionslv  forked  ni-  ;inast()iii()siiiir,  nar 
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row,  rather  distant^  chrome-yellow,  edge  blunt.  STEM  3-6  cm.  long, 
stout,  6-12  mm.  thick,  uarrower  downwards,  solid,  fleshy,  glabrous, 
chrome-yellow  to  pale  yellow,  often  tunneled  by  larvae.  SPORES 
elliptical,  7-9  x  4-5  micr.,  smooth,  faintly  ochraceous-tinged. 
''BASIDIA  50-75x7-8  micr,,  4-spored,  sometimes  5-6  spored." 
ODOR  and  TASTE  mild  and  pleasant. 

Gregarious  or  subcaespitose,  often  scattered.  On  the  ground  in 
frondose  or  conifer  forests  .  Throughout  the  state,  from  the  south- 
ern border  to  Isle  Royale.  July-September  (rarely  earlier  or  later). 
Frequent  only  in  certain  seasons. 

This  is  the  famous  "Chantarelle"  of  Europe,  where  it  is  highly 
prized,  both  on  account  of  its  flavor  and  from  the  fact  that  its  flesh 
is  free  from  larvae.  In  Michigan,  and  probably  elsewhere  in  the 
eastern  part  of  the  United  States,  the  fastidious  lovers  of  mush- 
room meat  are,  alas,  not  so  fortunate  as  their  European  brethren. 
During  many  years  of  collecting,  I  have  rarely  found  this  mushroom 
free  from  larvae  and  I  have  a  large  number  of  records.  Occasion- 
ally, immediately  after  its  rapid  development  due  to  favorable 
weather,  I  have  found  unattacked  specimens.  The  color  is  often 
much  paler  yellow  than  that  mentioned  above  and  a  white  form  is 
sometimes  found.  It  is  not  easily  confused  with  C.  auranUacus^ 
which  has  thin  and  crowded  gills  and  different  shades  of  yellow. 

5.     Cantherellus  cinnabarinus  Schw.     (Edible) 
Trans.  Amer.  Phil.  Soc.  II,  4,  1832. 

Illustrations :    Peck,  N.  Y.  State  Mus.  Mem.  4,  PL  55,  Fig.  1-8. 
Murrill,  Mycologia,  Vol.  5,  PL  92,  Fig.  3. 
Hard,  Mushrooms,  Fig.  161,  p.  202,  1908. 
Plate  II  of  this  Report. 

PILEUS  1.5-3  cm.  broad  (rarely  up  to  7  cm.),  firm,  convex  and 
oMuse  or  expcmded-depressed,  often  irregular,  gla'brous,  cinnalar- 
red,  often  faded,  entirely  faded  in  dried  specimens.  FLESH  rather 
thin,  whitish  or  tinged  reddish  toward  surface.  GILLS  long- 
decurrent,  dichotomously  forked,  rather  distant,  narrow  and  ridge- 
form,  iutervenose,  citmahar-red,  yellowish  or  pinkish,  STEM  2-4 
cm.  long,  4-6  mm.  thick,  solid  or  subcavernous.  terete  or  compressed 
at  apex,  equal  or  tapering  downward,  tough-fleshy,  glabrous,  even, 
cinnabar-red  or  paler.  SPORES  oblong-elliptical.  8-10  x  4-5.5  micr., 
smooth,  white  or  faintly  pink  in  mass.  BASIDIA  long  and  narrow, 
4-spore.'l.    ODOR  and  TASTE  mild. 
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Gregarious,  on  the  ground  in  open  frondose  woods  or  on  bare 
soil  along  woodroads.  Ann  Arbor,  Detroit,  Xew  Richmond,  at 
least  throughout  the  Southern  Peninsula.    July-October.    Frequent. 

Easily  known  bj^  its  color  and  size.  When  fresh  the  color  is  cin- 
nabar-red but  after  exposure  to  wind  and  sun  the  color  may  be  lost. 
Often  the  stem  is  diluted  and  compressed  toward  the  apex,  in  which 
case  it  is  found  to  be  somewhat  hollow.  Typically  the  stem  is  solid. 
Some  think  C.  friesil  Quel,  is  the  same,  but  that  species  is  said  to 
have  a  velvety-flocculose  cap,  different  colors  and  probably  smaller 
spores.  Both  fade,  and  the  dried  specimens  probably  look  much 
alike.    Our  plant  seems  to, be  a  distinct  American  form. 

6.     Cantherellus  infundibuliformis  Fr.     (Edible) 
Epicrisis,  1836-38. 

Illustrations:     Cooke,  111.,  PI.  1109. 
Ricken,  Bliitterpilze,  PI.  1,  Fig.  4. 
Michael,  Fiihrer  f.  Pilzfreunde,  Vol.  II,  No.  41. 
White,  Conn.  State  Geol.  &  Nat.  Hist.  Surv.  Bull.  No.  3,  PI. 

15,  op.  p.  35. 
Peck,  N.  Y.  State  Mus.  Mem.  4,  PI.  5G,  Fig.  9-16. 

PILEUS  2-5  cm.  broad,  umbilicate  to  infundibuliform,  mar<iin 
undulate  or  lohed,  pniinose-flocculose,  glabrescent,  cinereus-yellow- 
ish  to  wateiy-brown,  paler  when  drj'.  FLESH  thin,  concolor. 
GILLS  decurrent,  narrow,  ridge-form,  dichotomously  or  irregularly 
forked,  pruinose,  distant,  cinereous.  STEM  3-9  cm.  long,  .3-7  mm. 
thick,  slender,  equal  or  subequal,  glabrous,  Jiolloic,  terete  or  com- 
pressed,  yellow.  SPORES  globose-  elliptical.  9-11x7-9  mi(  i-.,  siiKtotli 
]>ale  yellowisli  in  mass.     ODOR  and  TASTE  none. 

Gregarious  on  tlio  ground  in  ■\vet  swampy  ]>lace.s,  especially  in 
coiiilVr  \\()(»<Is.  .M;ir(|ii('i  ic.  1  loiiiiliiuii.  New  KicliimnKl.  Augiist- 
Ocl^bcr. 

DisMiiguished  from  all  ihc  pi-cccdinn-  liy  its  lliimicr  soiiicwliat 
l>liaiil  iiilcus  and  tlarUcr  coloi-s;  it  ol'lcri  has  ;i  sooty  or  ashy 
shade.  The  center  of  the  caj)  is  usually  perforated  so  as  to  exjiose 
tlie  hollow  cavity  of  the  slcin  from  above.  Its  sjMH-es  are  (piite  char- 
acteristic and  .set  it  olT  fiom  its  nc.-ir  relatives,  which  Minrill  (  X.  A. 
l''lor;i,  \'(d.  !t.  |».  1<;S)   li;is  seen  lit   to  include  in  this  single  species. 
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7.     Cantherellus  tubaeformis  Fr.     (Edible) 
Syst.  Myc,  1821. 

Illustrations :    Michael,  Fiihrer  f .  Pilzfreunde,  Vol.  II,  No.  41. 
(?)  Cooke,  111.,  PI.  1108. 

PILEUS  2-5  cm.  broad,  convex  and  obtuse,  at  length  depressed 
and  margin  irregular  and  recurved,  sometimes  subinfundibuliform, 
not  pet-forated  in  center,  brownish-yellow  to  yellowish  ochraceus, 
silky -tomentulose,  even,  scarcely  fading.  FLESH  thin  at  least  to- 
ward margin,  whitish-ochraceus.  GILLS  arcuate-decurrent,  mod- 
erately thick,  narrow  and  ridge-t'orm,  dichotomously  forked,  inter- 
venose,  rather  distant,  not  pruinose,  flesh-gray  to  yellowish- 
ochraceus,  often  slightly  deeper  in  color  than  pileus  and  stem. 
STEM  3-6  cm.  long,  3-G  mm.  thick  (sometimes  thicker),  fulvous- 
yellow  to  ochraceous,  concolor  within,  terete  or  canaliculate, 
sometimes  compressed,  subequal,  solid  or  stuffed  at  first,  sometimes 
at  length  hollow,  glabrous,  often  curved,  white  at  the  very  base. 
SPORES  broadly  elliptical,  7-9.5x5-6  micr.  punctate-granular,  pale 
creamy-white  in  mass.  BASIDIA  60-65x6-8  micr.  long,  slender,  at- 
tenuate downward.    ODOK  and  TASTE  none. 

On  the  ground  or  debris  of  frondose  woods  of  southern  Michigan. 
Ann  Arbor  and  surrounding  region.    July- August.     Infrequent. 

Characterized  primarily  by  its  spores  and  its  stuffed  stem.  It 
difl'ers  from  the  preceding  also  in  its  rather  constairt  colors.  Most 
of  our  plants  were  entirely  yellowish-ochraceous  when  fresh  and  the 
stem  was  not  hollow.  The  thin  structure  of  the  cap  separates  it 
from  other  yellowish  species.  Its  name  is  misleading,  since  in  its 
near  relative,  C.  infundihuliformis,  the  tube  is  continuous  from  the 
stem  to  the  surface  of  the  pileus,  while  here  the  cap  is  not  per- 
forated, and  the  stem  usually  not  hollow  except  in  age.  My  ob- 
sen^ations  agree  with  those  of  Eicken  in  these  respects.  Cantherel- 
lus lutescens  is  a  related  species,  with  an  orange-yellow  stem,  black- 
ish-brown, floccose-scaly  cap  and  orange  gills.  Its  spores  are  said 
to  measure  10-12x7-8  micr. 
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**Gills  approach  in  (J  the  form  of  those  of  true  Agarics,  close  or 
croLvdcd. 

8.     Cantherellus  umbonatus  Fr.     (Edible) 
Syst.  Myc,  ISi'I. 

lllustratious :    Cooke,  111.,  Tl.  1100. 

Gillet,  Cliainpiguous  de  Fruuce,  2s'o.  Ul. 
Eicken,  Bliitterpilze,  1*1.  2,  Fig.  1. 
Michael,  Fiilii-er  f.  rilztreunde.  Vol.  Ill,  No.  51. 
Peck,  N.   Y.   State  Mus.  Bull.   07,  PI.   84,  Fig.  8-21    (at*  C. 
(Uchoto)nous  Pk.j. 

PILEUS  24  cm.  broad,  top-shaped,  convex  to  plaue  and  depi-es.^^ed, 
hrmcni^h-(jray  to  hlackish  w  smoky-gray,  loith  or  loithout  a  slight 
umbo,  piuiuose  or  flocculose,  dry,  pliant,  margin  regular  or  wavy. 
FLESH  thin,  Avhite,  becoming  reddish  with  age  or  some  time  after 
picking.  (IILLS  decui-ient,  rather  narrow,  thick,  dicholomously 
branched,  not  ridge-form,  close,  white,  then  stained  yelloxoish  or  red- 
dish, even  on  edge.  STEM  3-S  cm.  long,  4-7  mm.  thick,  e<iual  or 
attenuated  up  or  down,  elastic,  pallid  or  i»ale  gray,  sometimes 
smoky  above,  appressed-silky,  stuffed,  soft  Heshj'-fibrons  within. 
SPr)i;ES  narrow,  suhrnsiform-elliittical,  0-11x.')4.."'>  micr.,  (smooth, 
white  in  mass. 

Gregarions.  attached  to  moss,  especially  I'olytriciiiiin,  ardiiiid 
})eat-bogs  or  in    swampy   w(»<)ds. 

ILnighton,  Ann  Arbor,  probably  in  lake  districts  throiiglioiii  the 
state.    July-October.     Fretpient  in  fall  till  frosts  or  later. 

Distinguished  from  the  jtreceding  two  by  the  more  highly  de 
veloped  gills,  the  slight  undto  and  the  tendency  for  the  llesh  and 
gills  to  assume  reddi.sh  stains  after  being  collectid.  In  many  cases 
it  is  attaclie<l  directly  l)y  its  myceliniii  to  the  stems  and  leaves  of 
living  mosses.  There  is  no  doubt  that  ('.  dichntnmdiis  Pk.  is  the 
same  sjtecies,   since   the  descriptions  of  ('.   iimhoiKil iis    wiili    wliitli 

Peck   Comi)ai-('d    lijs    |)l;ilit    were    ilicoiiijilrlc.   ;is    S;icc,i|-do   oliiillcd    llic 
f;icf  tli;it    the  "ills  iii-c  (liclioloiiMHish    roikcij. 
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9.     Cantherellus  aurantiacus  Fr.     (Edible) 
Syst.  Myc,  1821. 

Illustrations:     Fries,  Sverig.  atl.  Svamp,  PL  79. 
Cooke,  111.,  PL  1104. 
Gillet,  Champignons  de  France,  No.  86. 
Michael,  Fiihrer  f.  Pilzfreunde,  Vol.  1,  No.  27. 
Ricken,  Blatterpilze,  PL  2,  Fig.  2. 

Atkinson,  Mushrooms,  PL  37,  Fig.  124-125,  p.  129,  1900. 
Hard,  Mushrooms,  Fig.  159,  p.  200,  1908. 

PILEUS  2-6  cm.  broad  (rarely  7)  pliant,  convex-plane,  depressed, 
at  length  often  concave-subinfundibuliform  with  elevated  margin, 
margin  at  first  involute  at  length  undulate,  orange-ochraceus  to 
'brownish-orange,  sometimes  pale,  suhtomentose  or  subsquamulose 
on  disk,  even.  FLESH  soft,  somewhat  thick,  thin  on  margin,  pallid 
or  tinged  ochraceous.  GILLS  arcuate-decurrent,  thin,  edge  blunt, 
dichotomously  forked,  crowded,  rather  narrow,  not  ridge-form, 
bright  orange  or  tinged  with  salmon-color.  STEM  3-5  cm.  long, 
4-10  mm.  (or  more)  thick,  spongy,  thickened  downwards,  or  sub- 
equal,  stuffed  sometimes  hollow,  minutely  tomentose,  paie  orange 
varying  brownish  or  pallid-yellowish.  SPORES  elliptical,  5-7x3-4 
micr.,  smooth,  whitish  in  mass.     ODOE  and  TASTE  mild. 

Gregarious,  on  the  ground,  much  decayed  logs  or  wood,  among 
debris,  in  conifer  and  frondose  woods,  more  abundant  northward. 
Throughout  the  state.     July-October.     Frequent. 

Distinguished  from  C.  cibarius  by  its  thin,  crowded  gills  and 
orange  colors.  A  form  occurs  with  pale  yellowish-white  cap  and 
stem^  this  I  have  seen  in  Sweden  where  it  is  more  common  than 
with  us.  Fries  says  a  white  form  also  appears.  It  is  marked  pois- 
onous or  suspected  by  many  European  authors,  although  Peck,  Mc- 
Ilvaine  and  others  have  eaten  it  without  bad  results,  but  the  flavor 
is  said  to  be  poor.  It  occurs  mainly  in  conifer  woods  but  also  in 
low  frondose  woods,  perhaps  where  tamarack  once  grew. 


MARASMIEAE 

Fruit-body  reviving  iu  moist  weather,  becoming  shriveled  when 
diy;  fleshy-leatheiy,  tough  or  toughish,  persistent,  normally  not 
putrescent.  Stem  when  present,  confluent  with  the  pileus.  Par- 
tial veil  or  universal  veil  lacking. 

The  species  of  this  sublamily  are  well-marked  by  their  ability-  to 
cease  growing  and  to  shrivel  up  in  dry  weather,  and  by  their  rejuve- 
nescence and  further  development  wlien  tliey  become  wet  again. 
The  gills  are  never  corky  or  woody  and  only  slightly  fleshy,  usually 
arid  and  toughish.  It  is  possible,  however,  to  find  forms  which 
approach  Collybia,  Mycena  and  Pleurotus  and  which  represent 
connecting  links  between  those  genera  and  Marasmius.  The  follow- 
ing genera  are  included :  Trogia,  Schizoph^'llum,  Panus,  Leutinus, 
Marasmius,  and  Heliomyces. 

Trogia  Fr. 

(After  Trog,  a  Swiss  botanist.) 

White-sjmred.  Flesh  toughish,  arid,  reviving  in  wet  weather, 
dills  arid,   rnjdjikc.  oltliisc.      rilcns  sessile,  or  resui»iiiate-rertexed. 

Small,  ligni colons,  reviving  i>lants,  usually  attached  to  tlead 
Itranclies  of  I'l-ondose  trees.  Ifelaled  t(»  (\ni11ierellns  by  the  ]>licate, 
i.  ('.,  I'obl  like  uills.  iml  hMiiilier  and  i-e\i\iii.i;.  ;is  in  Sclii/.opli vlluni. 
The  genus  is  jdaced  under  the  Canlhereleae- by  sonu'  aulluu-s  but  the 
persistent,  reviving  and  arid  characters  ally  it  equally  close  to  the 
Marasmieae.  'iMie  pileus  is  either  aliaclieil  ai  a  more  or  less  eccen- 
tric point  or  resupinate  for  some  distance  and  the  gills  are  expose<l 
in  moist  weather,  but  the  dried  i)ileus  usually  infolds  on  the  margin 
so  as  to  hide  the  gills  which  are  mostly  irregular  or  cri.sped. 

10.     Trogia  crispa   I'r. 

Monograph  ia,  1S3.3. 

Illustrati(.ns:     (Vtoke.    III.,    IM.    1111. 

Gillet,  riiami»ignons  de  ]""'i'ance.  No.  70S. 

P;it(.uill;iid.   T;ib.    .\n;ilvl..    \o.    II. 

TJicken,  P,l:itterpil/.<'.   I'l.  'J.   Fi<r.  '•• 

.\ikinson.  .Muslii-oonis.  I'l.  :;it.  I'Il-.  |:;i.  oi,.  p.  i:;7.  I!mm). 


42  THE  AGARICACEAE  OF  MICHIGAN 

PILEUS  1-2  cm.  broad,  tough,  sessile,  sometimes  couchate  or 
yhelving,  often  resupinate  when  moist,  sometimes  subimbrieate,  per- 
sistent, reviving  when  moist,  irregularly  incurved  when  dry,  surface 
tinged  reddish-yellow  with  whitish  hairs,  becoming  tan  or  buff- 
hrownish  ivhen  dry,  margin  lohed.  FLESH  thin,  fleshy-membrana- 
ceous.  GILLS  very  narrow,  irregularly  vein-like,  interrupted  or  en- 
tire, often  forked,  crisped,  white  or  bluish-gre3^  SFOEES  cylin- 
drical, smooth,  3-4  x  1-1.5  micr.,  white. 

Scattered,  gregarious,  often  closely  crowded  on  limbs  or  bark 
of  frondose  trees,  especially  beech,  birch  and  cherry.  Throughout 
the  state.    Frequent. 

When  dry  the  plants  roll  up  irregularly  and  almost  hide  the  gills, 
the  white  color  of  which  when  fresh  is  rather  sharply  contrasted  in 
most  cases  with  the  color  of  the  pileus.  It  has  been  placed  in  the 
genus  Plicatura  by  some  authors. 

11.     Trogia  alni  Pk. 
N.  Y.  State  Mus.  Kep.  21,  1872  (as  Plicatura  alni). 

•'PILEUS  1..0-2.5  cm.  broad,  coriaceous,  resiipiiiate-refexed.  gener- 
ally imbricated,  silky-tomentulose,  droiniisli-tawnij,  the  margin 
sterile.  GILLS  narroAV,  irregular,  interrupted  wavy  or  crisped^ 
angular,  Avhite,  becoming  inconspicuous  on  drying." 

''On  alder,  etc." 

This  species  has  not  been  reported  in  the  state,  but  is  included 
for  the  sake  of  comparison.  Some  consider  it  identical  with 
Me)-iiHtis  niveus  Fr.,  but  that  species  is  said  to  be  jjure  white. 

Schizophyllum  Fr. 

(From  the  Greek,  schizo,  to  split  and  ph/jUoii,  a  leaf,  referring  to 
the  split  edge  of  the  gills.) 

White-spored.  Leathery-tough,  arid,  reviving  in  wet  weather. 
Gills  split  halfway  from  the  edge  inwards.  Trama  of  pileus  thin. 
Veil  none. 

Only  one  species  is  known  in  our  region,  but  this  is  very  common. 
It  grows  on  wood,  on  dead  branches  and  trunks  of  standing  trees 
or  more  rarely  on  fallen  limbs.  The  gills  are  very  characteristic, 
differing  markedly  from  those  of  other  genera  by  being  split  and  the 
halves  recurved,  and  the  structure  of  the  two  lavers  is  continued 
upwards  almost  through  the  pileus  so  that  a  thin  pellicle  covers 
the  surface. 


I 


i 
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12.     Schizophyllum  commune  Fr. 
Syst.  Myc,  1821. 

Illiistnitious :     Cooke,  111.,  PL  1114:  B. 

Gillet,  Cliampiguous  de  France,  2s'o.  641. 
Atkinson,  Mushrooms,  Fig.  130,  p.  136,  1900. 
Hard,  Mushrooms,  Fig.  187,  p.  233,  1908. 

PILEUS  1-3  cm.  broad,  thin,  tough,  pliant,  sessile  by  the  nar- 
rowed base,  from  which  it  extends  in  a  fan-shaj^ed  mauuer,  often 
suborbicular  and  lobed  on  the  incurved  margin,  tinged  with  brown- 
ish-gray when  moist,  ichitish  when  dry,  very  hairy  or  tomentose, 
reviving.  GILLS  radiating  from  the  point  of  attachment  of  the 
pileus,  leathery-tough,  split  on  edge,  white  or  gray,  sometimes  with 
other  tints,  tomentose,  on  the  inner  side  of  the  split.  SPORES 
minute,  cylindrical,  3-4  x  1-1..J  micr. 

Scattered  or  gregarious  on  dead  branches  or  trunks  of  frondose 
trees,  especially  of  hickory;  also  on  carpinus,  walnut,  elm,  mai)le, 
sycamore,  locust,  apple  and  proljably  others.  Throughout  the 
state.     Very  common. 

This  is  a  pretty  fungus  when  growing  in  luxuiiance  and  can  not 
be  easily  mistaken  \uy  anvtliing  else.  Some  sjieries  of  Pleurotus 
have  a  similar  habit,  but  are  different  in  texture  and  especially  in 
the  structure  of  the  gills. 

r 

Panus  Fr. 

(From  the  Latin,  panus,  a  tnmor.  Fries  says  the  name' was  used 
by  I'liny  for  a  tree-inhabiting  fungus,  i 

White-.spored.  Fleshy  leathery,  revirin;/,  tough,  jiersistent ;  the 
texture  fibrous,  radiating  into  the  hymeniuni.  Stem  eccentric,  lat- 
eral or  lacking,  conlluent  with  the  ])ileus.  dills  at  length  coriace- 
ous, edf/e  entire. 

Not  |Mih-('S(('iii.  ImiI  ;iii(|  .'ind  Icmgh  :is  in  the  gcnci-a  Lentinns, 
.Miii;isiiiins.  clc.  They  ;i|t|ti-oa(Ii  i'lt'iirnl  ns  :iihI  suiiic  s|t('ci«'s  have 
been  describ«Ml  under  ihiit  genus.  They  ;ne  w ood  inhaliit ing. 
P.  stipticus  lias  poi-sontms  indiierl  ies.   ilie  oliiei'v  are  harmless. 

The  riM'rs  is  eeeeiil  i-ie,  lateral  oi-  al  lirsl  i-esii]iiiiale ;  none  of 
llie  last  MMliuii  has  been  disi  ingnislied  in  ihe  slale.  The  ei't-et 
forms  olten  have  \ery  irregular  an<l  crowded  and  (le|iressed  pilei 
which  ai'c  somewhat  thick.     Their  surface  is  usuallv  sliigose.  villose 
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or  slightly  scaly.  The  color  is  various.  The  FLESH  varies  from 
quite  tough  in  some  species  to  somewhat  fleshy  in  others ;  the  latter 
may  become  more  tough  with  age  so  that  several  species  are  easily 
confused  with  Pleurotus  in  the  young  stage.  It  is  advisable  to 
compare  specimens  with  both  genera  where  the  texture  is  in  doubt. 
The  GILLS  have  an  entire  edge  which  distinguishes  them  from  those 
of  the  genus  Lentinus  Avhich  have  lacerate,  serrate,  thin  edges.  They 
become  tough  with  age  and  are  thickish.  Intermediate  forms  occur, 
especially  among  typical  species,  so  that  some  authors  combine 
Panus  witli  Lentinus.  In  our  plants,  however,  the  character  of  the 
edge  of  the  gills  is  the  best  means  of  separation.  The  STEM  is 
short,  as  a  rule,  sometimes  continuous  with  the  pileus,  so  that  the 
pileus  is  not  marginate  behind.  It  is  usually  hairy  or  scaly.  The 
SPORES  vary  in  shape  and  size;  they  are  smooth  and  white.  CYS- 
TIDIA  are  present  in  P.  rudis  and  P.  angustatus. 

Several  of  the  species  are  very  common,  growing  on  stumps,  de- 
cayed branches,  etc.,  in  the  cities,  or  on  any  sort  of  dead  timber  in 
the  woods  and  fields.  The  harmless  species  are  rather  tough  for  the 
table,  but  can  be  used,  according  to  Mcllvaine,  to  flavor  soups  and 
gravies. 

The  genus  is  divided  into  three  sections,  of  which  the  following 
include  the  species  described  below  : 

I.     Conchati. 

II.     Stiptici. 

Key  to  the  Speeies 

(A)     Pileus  sessile  or  prolonged  laterally  into  a  stem-like  base, 
(a)     Pileus  with  a  gelatinous   layer,  whitish   or  yellowish,   spathulate 
to  fan-shaped.    16.    P.  angustatus  Berk.     (Syn.  Pleurotus  stratosus 
Atk.) 
(aa)     Pileus  without  a  gelatinous  layer. 

(b)  Gills  when  young  covered  by  a  fugaceous  veil;  pileus  about  1 
cm.,  cupulate,  rufous.  On  alder  bushes.  -P.  operculatus  B.  & 
C.  p    \    J  on   ,  ;.■    '-A . 

(bb)     Without  a  cortina.  *  '  Q^-  '■  '"    " 

(c)     Pileus    hygrophanous,    small,    pinkish-gray;     gills    dark    fer- 
ruginous; on  willows.     17.     P.  salicinus  Pk. 
(cc)     Pileus    not    hygrophanous,    small,    heaped    in    clusters,    pale 
brownish;    taste   very   disagreeable,    astringent.     15.     P.    stip- 
ticus  Fr. 
(AA)     Pileus  with  an  eccentric  stem;  i.  e.  pileus  marginate  behind, 
(a)     Pileus    white    or    creamy-white    when    fresh,    becoming    yellowish 
when  drying, 
(b)     Pileus  often  very  large,  densely  strigose-hairy ;   whole  plant  be- 
comes dull  yellow  when  dried.     12a.     P.  strigosus  B.  &  C. 
(bb)     Pileus   up   to   6   cm.   broad,   surface   with   long,   delicate   hairs, 
margin  reticulated.     P.  laevis  B.  &  C. 
(aa)     Pileus  reddish-brown  to   alutaceous-tan,  medium  size,  margin  at 
first  inrolled. 
(b)     Pileus   rough   with    tufted   hairs,     tawny-alutaceous,     etc.,     gills 
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crowded  and  narrow.     13.     P.  rudis    Fr.      (Syn.    P.    strigosics 
Schw.) 
(bb)     Pileus  glabrous  or  obscurely  fibrillose-scaly. 
(c)     Gills  crowded  and  narrow.     14.     P.  toj-ulosus    var.    concJiatus 

Fr. 
(cc)     Gills  close  to  subdistant.     14.     P.  torulosus  Fr. 

(Other  species  have  been  described  by  Peck,  P.  hetuUnus  ou  birch, 
from  Newfoundland,  with  a  dimidiate,  grayish-brown  pileus;  P. 
7ugrlfolius  from  Alabama,  with  distant,  dark-brown  gills.  P.  deal- 
haius  Berk,  was  described  from  Ohio;  it  has  an  umber  color  through- 
out, with  the  shape  of  P.  angustatus.  P.  albotomentosus  Cke,  &' 
Massee,  reported  by  Mcllvaine,  is  probably  the  same  as  Pleurotus 
albolanatus  Pk.  of  this  report.  -P.  dorsalis  Bosc.  is  the  same  as 
Claudopus  mdulans.) 

Section  I.  Conchati.  Stem  eccentric;  pileus  irregular  or  con- 
chate. 

12a.     Panus  strigosus  B.  &  C.     (Edible) 
Zsorth  American  Fungi,  No.  99. 
Illustration :     Plate  IV  of  this  Keport. 

PILEUS  large,  varying  from  10  to  40  cm.  broad,  siibcoitrul. 
strongly  eccentric  or  lateral,  marginate  behind,  fieshy-fibrous  to  sub- 
coriaceous,  convex,  subexpanded,  rcnif(rnn,  covered  ivith  a  dense, 
thick,  strigos'c-mllose  nap  composed  of  hairs  up  to  2  mm.  long  in 
large  specimen.s,  cieamy-tchite  when  fresh,  becaming  yellow  on  dry- 
ing. FLl'^SIl  tirm,  somewhat  tough,  up  to  2  cm.  thick,  tapering  to 
the  very  thin  nmrgin,  yellowish  when  fresh,  white  when  dry.  GILLS 
subdecurrent,  broad,  close  to  subdistant,  heterophyllous,  thick, 
white,  changing  to  yellow  on  drying,  edge  entire.  STEM  short  or 
long,  stout,  2-15  cm.  long,  2-1  cm.  thick,  strigose-villose,  eccentric 
or  almost  lateral,  whitish  to  A'ellowish,  sometimes  tinged  cinereous. 
SPOKES  elongated-oblong.  1 1-Kj  x  314-414  uiicr..  sniootji  while  in 
ma.ss.     CYSTIDIA  none.     ODOR  stronger  in  age  ralhcr  agrccabk'. 

(Dried:  Strigosity  and  cuticle  arc  dull  gtildrn  yellow,  llesh  whit- 
ish, gills  ferruginous.) 

Solitary  or  caesfdtose,  snliinibricate,  growing  troni  the  wounds  of 
maple  and  yellow  birch;  also  on  apple  Irees  and  olhei-  deciduous 
trees.  Probably  throughout  the  stale;  Houghton,  New  L'iciiiuond. 
AngnslSepti'iiilter.      Infre(nnnl    oi-   rare.     Edible   wlien    vnung. 

This    is    the   bll-^resl    I'liiins   we   li!l\e:    llie    |»ilel|>^    iv   nfleii    ;i    Tool    .-iikI 
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more  iu  diameter  and  the  stem  very  stout.  The  descriptions  in  the 
books  are  very  meagre,  and  no  mention  is  made  of  the  change  of 
color  on  drying.  The  dried  specimens  are  elegant.  Its  tlesh  is  not 
very  tough  and  it  is  easily  mistaken  for  a  Pleurotus.  The  gills  are 
very  broad  in  large  specimens,  not  truly  distant,  and  are  usually 
<listinct  on  the  stem  or  anastomose  only  in  an  obscure  manner  if 
at  all.  Some  specimens  are  almost  lateral,  growing  in  a  somewhat 
ascending-subhorizontal  position,  but  with  a  marginate  pileus; 
others  have  a  subcentral  stem.  This  is  not  Lentinus  strigosus 
Schw.,  a  species  which  seems  to  be  synonymous  with  Panus  rudis. 
Some  consider  P.  laevis  B.  &  C.  to  be  the  same  as  P.  strigosus. 

13.     Panus  rudis  Fr.     (Edible) 
Epicrisis,  1836-38. 

Illustrations:    Hard,  Mushrooms,  Fig.  179,  p.  224,  1908. 
Eicken,  Blatterpilze,  PI.  26,  Fig.  4. 
Patouillard,  Tab.  Analyt.,  No.  637. 
Plate  y  of  this  Report. 

PILEUS  2-7  cm.  broad,  irregular,  eccentric  or  sublateral,  ascend- 
ing, depressed  or  vase  shaped,  sometimes  infundibuliform,  cuneate- 
rounded  when  young,  tough,  villose-velvety  or  strigose,  alutaceous 
to  reddish  brown,  margin  often  lohed,  incurved.  GILLS  narrow, 
crowded,  decurrent,  pallid  or  tinged  with  the  color  of  pileus,  pube- 
scent, edge  entire.  STEM  short,  eccentric,  sometimes  almost  lack- 
ing, villose,  concolor.  SPORES  elliptical-oval,  5-6  x  2-3  micr., 
smooth,  white.     TASTE  slightly  bitter  at  times.     ODOR  none. 

Caespitose-crowded.  Everywhere  in  town  and  country,  on 
stumps,  logs,  dead  branches,  trunks,  etc.,  of  frondose  trees.  Through- 
out the  state.    May  to  November.     Verij  common. 

This  is  Lentinus  lecomtei  of  many  American  notices,  not  the  true 
L.  lecomtei  Schw.  which  has  serrate  gills.  Our  plant  has  entire 
gills.  Schweinitz  described  the  true  L.  lecomtei  from  a  specimen 
sent  from  Georgia  by  Lecomte.  (See  Lloyd,  Myc.  Notes,  Vol.  I, 
p.  60.)  It  is  also  Lentinus  strigosus  Schw.  to  which  Peck  refers  his 
specimens.  Peck  sajs  it  was  found  in  one  case  on  a  balsam  fir 
trunk,  while  ordinarily  it  is  limited  to  deciduous  trees.  Patouil- 
lard says  the  gills  of  P.  rudis  are  serrate,  which  is  a  rather  remark- 
able statement.  It  can  be  used  for  flavoring  gravies  and  dries  well 
for  winter  use,  but  is  readilv  attacked  bv  beetles. 
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14.     Panus  torulosus  Ft.     (Edible) 
Syst.  Myc,  1S21.     (.As  riturotus  torulosus.)     Epicrisis,  ^3G-3S. 

Illustrations:    Hard,  Mushrooms,  Fig.  180,  p.  225,  1908. 
Gillet.  Champiguous  de  France,  Xo.  511. 
Cooke,  111.,  Plate  1119. 

PILEUS  5-10  cui.  broad,  or  broader,  fleshy-pliant  at  first  then 
tough,  from  plane  to  infundibuliform,  eccentric  or  almost  lateral, 
marginate  behind,  livid  flesh  color  or  tinged  violet  or  reddish,  sur- 
face when  young  and  fr&sh  with  a  delicate,  detersile  tonientum. 
soon  (/lahraus,  sometimes  slightly  scaly  in  the  center  of  the  cup 
even  on  the  margin,  sometimes  wavy.  FLESH  i»allid,  thickish,  be- 
coming thinner  when  full-grown.  GILLS  decurrent,  close  to  suh- 
distdut.  narrow,  simple,  occasionally  forked,  sometimes  anastomos- 
ing on  the  stem,  pallid  to  violet  rufescent  then  alutaceous,  edge  even. 
STEM  short,  2-3  cm.  long,  1-3  cm.  thick,  stout,  solid,  tough,  eccentric 
or  lateral,  covered  with  a  violaceous  ar  gray  tomenMun.  SPORES 
elliptical,  6x3  micr.,  smooth,  white. 

Cae.spitose,  on  decaying  stumps,  logs,  trunks,  etc.,  of  frondose 
liees.     Ann  Arbor.     September.     Infrequent. 

Var.  conchatus  Fr.  Pileus  thinner,  alutaceous  and  not  with  violet 
I i Ills;  gills  closer.  On  beech  log,  liay  Mew.  Iiifrecpient.  Becom- 
ing quite  large,  up  to  15  cm.  broad. 

The  species  of  Fries,  Panus  conch-atus,  does  not  seem  to  me  speci- 
fually  distinct,  as  the  characters  which  he  emphasizes  occur  also  in 
/*.  torulosus.  SiK.'cimens  of  the  latter  can  be  found  whose  ]»ileus 
liecomes  minutely  scaly  at  length,  and  whose  gills  vai-y  forked  and 
anastomosing,  although  never  markedly  so.  The  closeness  of  the 
gills  depends  soinewliat  on  the  exjKinsion  of  the  pileus  and  this 
\aries  nni  a  little.  Iiider  certain  weather  conditions,  the  violet 
:in(l  i-cfldisli  tints  of  1*.  torulosu.s  are  lacking,  and  then  the  plant 
con  Id  be  referred  to  the  other  species.  The  spores  of  the  two  species, 
if  I  have  iuterjueted  correctly,  are  exactly  alike,  and  unless  struc- 
tnial  tlilferen<-es  can  be  shown  it  were  better  to  make  /*.  conchatus 
a  synonym  of  I*,  torulosus  as  was  done  by  Quelet.  ( Euchiridi<tn 
I'ungorum. )  If  colliMled  in  dry  weather,  they  may  be  confu.sed  with 
inrnndilMilifiirin  species  (•!'  ('lilncybe. 

firriinn  II.  Stiptici.  Tilelis  sessile  or  jn'olonged  beliiliil  into  a 
--leni  like  base. 
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15.     Panus  stipticus  Fr.     (Poisonous) 
Syst.  MycoL,  1821.     (As  Pleurotus  stipticus.)     Epicrisis,  1836-38. 

Illustrations:    Hard,  Mushrooms,  Fig.  178,  p.  222. 
Eicken,  Blatterpilze,  PI.  26,  Fig.  3. 
Michael,  Fiihrer  f.  Pilzfreunde,  Vol.  3,  No.  QQ. 
Gillet,  Champignons  de  France,  No.  510. 

PILEUS  1-3  cm.  broad,  verq/  tough,  pale  cinnamon,  fading  to 
whitish,  convex,  subreniform,  depressed  and  abruptly  narrowed  be- 
hind, surface  breaking  up  into  minute,  i^lrfuraceous  scales,  even. 
GILLS  thin,  determinate,  i.  e.,  abrupt  behind,  venose-connected, 
crowded,  cinnamon.  STEM  lateral,  short,  distinct  below,  solid 
often  compressed,  pruinose,  paler  than  gills.  SPORES  minute,  nar- 
rowly oblong,  1-5  X  2  micr.,  smooth,  white.  TASTE  very  astringent. 
CYSTIDIA  none  on  sides  of  gills. 

Caespitose.  On  wood;  stumps,  logs,  trunks,  etc.  Throughout  the 
state.    May  to  October.     Common. 

This  little  Panus  is  not  edible,  because  of  its  toughness  and 
its  very  disagreeable  taste.  It  is  said  to  be  a  violent  purgative. 
When  fresh  it  is  slightly  phosphorescent  in  a  dark  room.  On  the 
under  side  it  appears  to  have  a  very  definite  stem,  ending  abruptly 
at  the  gills ;  above,  the  stem  is  not  distinguishable.  It  revives  when 
moistened,  so  that  a  cluster  may  be  seen  in  place  during  the  whole 
season. 

16.     Panus  angustatus  Berk. 

Lea's  Catalogue  of  Plants,  1849. 

See  also  Pleurotus  stratosus  Atk.=syn,  Jour,  of  MycoL,  Vol.  8, 
1902. 

PILEUS  2-5  cm.  broad,  ohovate  to  hroadly  cuneate,  sessile  or  pro- 
longed into  a  stem-like  base,  convex  or  depressed,  sordid  white  to 
pale  tawny,  trama  composed,  under  the  m,icroscope,  of  four  layers 
(a)  the  surface  layer  of  erect  hyphae  which  form  a  minute  tomen- 
tum ;  beneath  this  (b)  a  thin,  compact  layer;  (c)  a  gelatinous  layer 
of  open,  slender,  distant,  palisade  threads;  (d)  a  compact,  floccose- 
interwoven  layer,  about  half  the  thickness  of  the  pileus;  margin 
crenate-wavy.  FLESH  thin,  tough,  soft.  GILLS  converging,  very 
narrow,  crowded,  white  or  yellowish.  SPORES  minute,  spheroid- 
oval,  3  micr.  diam.,  smooth,  white  in  mass.  CYSTIDIA  numerous, 
fusoid  or  lanceolate,  45-60x10-14  micr.     BASIDIA  4-spored. 
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Caesi»itose,  often  imbricate,  sometimes  solitary,  on  very  rotten 
wood  of  birch,  hemlock,  etc.,  of  northern  Michigan.  Bay  View, 
Hctuiiliton,  Negannee.     •July-August.     Infre(iuenl.     lM<»bably  edible. 

Til  is  species  has  much  the  appearance  of  PIcurotiis  prtaloidts  and 
Plcurotus  alholanatus.  When  fresh  it  is  hard  to  tell  wliether  it 
ought  to  be  referred  to  Panus  or  Pleurotus.  I  have  found  it  only  in 
the  region  of  conifer  or  mixed  woods.  . 

17.     Panus  salicinus  Pk. 
X.  Y.  State  Mus.  Eep.  24,  1872: 

"PI1J']1'S  S12  mm.  broad,  lirm,  thin,  convex,  detlexed  or  subpeu- 
dant,  hyffrophanmi,^^  minutely  farinaceus-tomentose,  pinkish-gray. 
GILLS  moderately  broad  and  close,  converging  to  an  eccentric 
point,  ckirl:  fcrni(/inons.  STEM  very  short  below  or  obsolete,  obli- 
(juely  attached  to  the  vertex  of  the  pileus." 

*'Gregari6us.    Trunks  of  dead  w'illows." 

This  was  reported  by  LongA'ear  in  4th  Report  Micliigan  Academy 
of  Science.     I  have  given  Peck's  description. 

Lentinus  Fr. 
(From  the  Latin,  Icntus,  tough.) 

White-spored.  FIcshy-leathcnj,  (omjh,  reviving.  ])ersistent,  oftni 
}n-(<>inin(/  Imrd  uJioi  old.  Stem  eccentric,  lateral  or  none,  conllnent 
with  pileus.  (Jills  concrete  with  j»ih'us,  tJiiii,  membranous,  cdfic  hc- 
cominfi  seirate  or  lacerate. 

Tough,  even  somewhat  woody  in  age,  lignicolous  and  polymorpli- 
oiis.  Tlicy  appi'oach  ibc  llcshy  IMcuroti  on  one  si(b'.  aii<l  ilic  woody 
l.ciiy.iics  on  llic  oilier,  l-'ioni  I'aiiiis  ilic  iliiii.  hiccralc  t'dge  of  the 
gills  alone  distinguishes  them.  They  arc  vciy  alMiiKlani  in  the 
ti-opics  !»ut  there  are  relatively  few  species  with   lis. 

The  ri  LEI'S  varies  in  size,  being  (piile  huge  in  /..  hpidrus  and 
Ij.  ml  pi  mis,  or  only  about  a  centimeter  bio.nl  in  our  small  forms. 
It  is  often  scaly  spotted,  by  the  breaking  up  of  the  ciilicle.  Tin.* 
<  i  1  IJ..S  are  iliiii  as  conii:are<|  wiili  oiir  sjiecies  of  ranns,  an<l  be- 
come lacerated-serrate  on  llie  edge.  'I'iieii-  lextnic  is  lioniogeiie<ius 
with  th(^  trama  of  the  pileus  and  nol  al  all  separable  from  it.  as  is 
llie  case  willi  (lie  section  raxilloitleae  of  llie  genus  ('lilocylie.  They 
are  while  Inn  ofleii  bec<inie  dingy  and  arid  w  ilh  age.  and  are  usually 
deciirrenl  or  become  so  al  nialiiiil>.  'IMie  STIl.M  is  loiigh,  often 
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hard  and  woody  at  the  base  where  it  is  inserted,  i.  e.,  instititious, 
on  the  ligneous  substratum.  Although  normally  eccentric  or  lateral 
in  our  species,  it  may  become  central,  especially  when  growing  on 
top  of  the  substratum.  Some  species  have  adapted  themselves  to 
the  debris  or  humus  on  the  ground,  so  as  to  appear  terrestrial.  In 
one  section  there  is  often  a  definite  veil,  as  in  L.  lepideus  and  L. 
tigrinus  but  it  soon  disappears  or  only  rarely  remains  on  the  stem 
or  on  the  margin  of  the  young  pileus  as  shreds  or  fibrils.  The 
SPORES  vary  in  shape,  in  our  species  mostly  elongated-oblong  or 
elliptical.  Fries  in  characterizing-  the  genus  (Hymen.  Europ.),  as 
well  as  Quelet  (Enchiridion)  and  Patouillard  (Les  Hymen. 
d'Europe),  say  the  spores  are  subglobose.  This  is  not  at  all  the 
case  with  all  of  our  species,  although  it  may  apply  to  the  majority 
of  tropical  ones.  Massee  (Agaricaceae,  Eur.  Fung.  Flora)  records 
comparatively  few  spore-measurements,  so  that  the  statement  of  the 
above  authors  seems  remarkable.  The  spores  are  white,  smooth  and 
often  no  longer  present  in  old  specimens.  CYSTIDIA  are  lacking. 
This  is  a  troublesome  genus  because  of  the  fact  that  the  nature 
of  the  context,  determines  largely  its  place  in  the  classification. 
Hence  various  species  have  been  referred  here  by  mycologists  only 
to  be  later  removed  to  genera  with  fleshy  or  fibrous  context. '  Orig- 
inally the  genus  Pauus  was  included  and  some  authors  still  include 
it.  Panus  rudis  is  commonly  called  Lentimis  Lecomtei,  the  latter 
Toeing  a  species  we  do  not  have  with  us.  Lentinus  strigosiis  Schw.  is 
also  Panus  rudis.  Collybia  lacunosa  Pk.  is  often  mistaken  for  a 
Lentinus,  and  was  erroneously  referred  to  L.  clirysopeplos  B.  &  C. 
in  the  8th  Rep.  Mich.  Acad.  Sci.,  p.  34.  Others  have  referred 
OmphaUa  umhellifera  var.  scabriuscula  Pk.  to  L.  chrysopeplos. 
(See  White's  2nd  Rep.  on  Hymeniales  of  Conn.,  p.  22.)  Certain 
species  of  Clitocybe,  like  C.  inceina  are  often  quite  tough,  but  difi'er 
in  the  gills  being  discrete  from  pileus.  Again,  species  of  Paxillus 
might  be  confused  with  this  genus.  It  is  well  for  the  amateur  to 
compare  the  prominent  characters  of  these  difl'erent  genera  before 
deciding  on  a  determination.  None  are  reported  poisonous;  their 
toughness  yields  only  to  thorough  cooking.  They  are  hardly  to  be 
considered  delicacies,  but  according  to  Mcllvaine  may  be  used  to 
flavor. soups.  Tlio  large  L.  lepideus  is  often  common  on  railroad  ties 
and  cut  timber,  and  doubtless  is  an  important  agent  in  the  decay 
of  wood  thus  attacked. 

The  key  will  include  also  such  species  as  may  be  looked  for  in 
the  state.    The  genus  is  represented  by  two  sections : 
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I.  Mesopodes. 

II.  Pleuroti. 

Key  to  the  Species 

(A)     Pileus   subentire;    stem   distinct. 

(a)  Pileus  more  or  less  scaly. 

(b)  Pileus   umbilicate,   with   blackish-brown   scales   in   the   umbilicus; 
often  deformed  with  aborted  gills.     18.     L.  tigrinus  Ft. 

(bb)     Pileus  convex,  or  plane  and  obtuse. 

(c)     Pileus  commonlj'  rather  large,  5-15  cm.  broad. 

(d)     Gills    anastomosing   on    the    stem;    spores    12-15x5-6    micr. ; 

pileus  large,  at  first  glabrous.     L.  underwoodii  Pk. 
(dd)     Gills  not  anastomosing, 
(e)     Pileus    with     spot-like,    brownish    scales,     gills     sinuate; 

spores  11-13  x  4-6  micr.     19.     L.  Jepideus  Ft. 
(ee)     Pileus   rimose-scaly;    gills   not   sinuate;    spores    8-10  x-4-5 
micr.     L.  spretns  Pk. 
(cc)     Pileus  5  cm.  or  less  in  width. 

(d)     Pileus  thin,  rufous-tinged,  sulcate  on  margin,  1-2  cm.  broad. 

L.  sulcatus  Berk, 
(dd)     Pileus    thick,    obconic,    not    sulcate;    gills    long-decurrent. 
L.  obconicns  Pk. 
(aa)     Pileus  glabrous,  not  large. 

(b)     Caespitose,  rarely  solitary;   pileus  subinfundibuliform. 

(c)     Stem    furrowed,    confluent-caespitose.     23.     L.    cochlcatus    Fr. 
(cc)      Stem  not  furrowed;  on  the  ground.     L.  americnna  Pk. 
(bb)     Not  caespitose  or  rarely  so;  pileus  plane,  or  slightly  depressed 
to  umbilicate. 
(c)     Pileus   hygrophanous.    umbilicate;    stem    central    or   eccentric. 

20.     L.  uvihUicatns  Pk. 
(cc)     Pileus  not  hygrophanous. 
(d)     Pileus  reddish-brown;  stem  whitish;  spores  minute,  globose, 

3-4  micr.     22.     L.  rnicrosperma  Pk. 
(dd)     Pileus  ochraceous  to    cream-color;     stem    short,    blood-red 
to  reddish;  spores  oblong.     21.     L.  haematopus  Berk. 
(AA)     Pileus  dimidiate,  sessile. 

(a)     Pileus  large,  5-15  cm.  broad,  imbricate,  coarsely  hairy  and  rough- 
ribbed,  flesh-color.     24.     L.vnlinnus  Fr. 
(aa)     Pileus  less  than  5  cm. 
(b)     Taste   peppery;    pileus   thick,   whitish,   becoming   reddish-brown, 

hairy.     25.     L.  ursinus  Fr. 
(bb)     Taste  pleasant;    pileus  thin,   whitish   or   yellowish     L.  suavis- 
Sim  us  Pk. 

Section  I.     Mesojiodrs:     Pileus  subentire,  stem  distinct. 

*  Pileus  scaly.    Provided  when  youuff  iritli  a  veil. 

18      Lentinus  tigrinus  Fr. 

Syst.  Myc,  1S21.     (As  Omidialla  tifirina.)     Epicrisis,  lSr>()-3S. 

Illu.strntions:     l':itouill:ird,  Tiib.  Analyt,  No.    iOC. 
Ricken.  Rliittori)ilze,  PI.  20,  Flfj.  2. 
(lillct,  CliMiiipij^nons  <}t'  I'l-.iinr.   No.    10(1. 
Cooke,  111.,  Plate  113S  and  1139. 
Lvnian,  G.  K.  Proc   lioston.  Soc.  Nat.  Hist.,  V(d.  :\:\,   IMate 
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23  et  al.     (Illustratiug  the  abuormal  form,  Lentodium  squa- 
mulosum.) 

PILETJS  2-5  cm.  broad,  fleshy-leathery,  at  first  orbicular,  con- 
vex then  plane  and  iimhilicate,  white  but  covered,  especially  at  the 
center,,  with  Mackish-ljroion^  hairy  scales,  margin  at  length  wavy 
and  often  split.  FLESH  white,  thin.  GILLS  decurrent,  some- 
what narrow,  close,  white,  edge  eroded-serrate.  STEM  1-3  cm.  long 
slender,  tapering  downward,  solkl^  minutely  scaly,  Avhitish,  white 
within,  often  darker  at  base.  At  first  with  a  delicate  veil,  which 
may  form  an  evanescent  annulus.  SPOKES  elliptical-oblong,  6-7  x 
3-3%  micr.,  smooth,  white  in  mass,  often  copious. 

Gregarious.  On  dead  wood,  which  is  usually  hard.  Ann  Arbor, 
Xew  Richmond.    September.    Infrequent. 

The  umbilicate,  thin,  pileus,  different  scales,  and  much  shorter 
spores,  distinguish  it  from  L.  lepideus.  It  is  at  first  soft,  but  be- 
comes coriaceous  in  dry  weather.  Ricken  gives  the  spore-length 
almost  twice  that  of  the  American  plants. 

A  monstrous  form  occurs,  which  is  often  more  common  than  the 
normal  form  or  may  be  the  only  one  found.  This  was  placed  by 
Morgan  in  a  new  genus,  Lentodmm  squamulosum.  Prof.  Lyman 
raised  this  form  in  the  laboratory  from  spores  and  considered  it 
definitely  distinct  from  L.  tigrimis,  as  indeed  his  results  strongly 
indicate.  (See  reference  above  to  Lyman's  paper.)  Peck,  however 
(N.  Y.  State  Mus.  Bull.  131),  points  out  that  the  monstrosity  and 
L.  tigrimis  itself  appear  on  the  same  log  and  considers  this  to  show 
that  they  are  one  and  the  same.  Lyman  never  obtained  the  normal 
form  fr((m  his  cultures  of  spores  from  basidia  of  Lentodium. 

The  collection  which  I  made  at  New  Richmond  was  observed  for 
several  weeks,  and  all  stages  were  seen  on  the  same  pieces  of  Avood 
lying  on  the  ground,  both  the  perfect  form  with  regular  gills,  and 
the  deformed  form.  The  latter  has  the  gills  obliterated  by  an  over- 
growth of  mycelium,  so  that  the  under  side  of  the  pileus  presents  an 
even  surface,  much  as  in  one  form  of  Ki/ctalis  astcrophora.  In  the 
light  of  Lyman's  researches,  this  form  must  be  considered  as  a 
regular  variation  of  this  mushroom,  whose  tramal  hyphae  may 
produce  basidia  and  spores  without  the  development  of  true  gills. 
The  monstrosity  often  becomes  quite  hard  and  Avoody  in  dry  weather 
and  is  unique  among  our  fungi. 
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19.     Lentinus  lepideus  Fr.     (Edible) 

Syst.  Myc,  1821.     (As  Oinphnlhi  hpidea.)     Epicrisis,  183G-38. 

Illustrations :    Hard,  Mushrooms,  Fig.  182,  p.  228,  1908. 
^larshall.  Mushroom  Book,  p.  56,  1905. 
Freeman,  Minn.  Plant  Diseases,  Fig.  IIG,  p.  237.     1905. 
Cooke,  111.,  Plate  1140. 
Gillet,  Chamj>ignons  de  France,  No.  405. 
Plate  VI  of  this  Report. 

PILEUS  5-15  cm.  or  more  broad,  compact  and  -firm,  toughish, 
regular  or  irregular,  convex  or  obtuse,  at  length  plane,  buff  to  pale 
ochraceous,  variegated  with  subconcentric,  brownish,  adpressed. 
spot-like  scales,  even  or  sometimes  areolate-cracked.  FLESH  wliite. 
pliant  when  fresh,  hard  when  diy.  GILLS  decurrent,  slniKtte  he- 
hind,  broad,  subdistant  behind,  close  in  front,  white,  often  fer- 
ruginous-stained, transversely  rivulose  or  striate,  serrately-eroded. 
covered  when  younfj  by  a  membranous  ichite  VEIL.  STEM  short, 
2-5  cm.  or  longer.  l-L'i/o  cm.  tliiek,  stout,  solid,  Jiard,  pointed  at  base. 
scaly,  irregular  in  cross-section,  at  first  ringed  at  ai>ex  by  the  veil. 
SPORES  elongated-oldong.  10-13  x4-5i/o  micr.,  smooth,  wliite. 
ODOIJ  iilcasant,  rather  faiiil. 

Solitary  or  somewhat  caespitose.  On  old  timbers  of  bridges,  side 
walks,  railroad  ties,  fence  }M>sts.  or  on  sun-exjtosed  logs,  stumps,  etc., 
ill  W(»o(ls.  picfcrahly  on  wood  of  conircrs.  liciiilock.  pine,  laiiini-ack. 
but  also  on  oak,  etc. 

Tlil-onglioiit  IJK'  si;ilc.  .^I;i\ -(  )cl(il)»'r.  (  "oiiiiiioii.  i'.diliic  wlicii 
young. 

A  species  has  been  .^egregatci]  li-om  tliis  oiu'  by  Peck,  w  iio  has  de- 
scribed a  new  form  with  gills  which  are  (Un-urrent  but  not  sinuate 
and  which  lias  s]Hir('s  T^ol**"^  '  "'  "i''''--  under  tlie  ii;iiiie  Lciidniis 
spretus.  It  has  a  more  slender  liabit,  tliinner  pileus,  and  smaller 
scales.  This  doubtless  occurs  also  with  us.  Lentinus  Icpidrus,  in 
the  happy  ]^hrase  of  Mcllvaine,  "is  a  soit  of  cotnniercial  traveler." 
1 1  is  found  everywhere  on  railway  lies,  w  liose  decay  it  accelerates. 
lis  ability  to  gi'ow  in  ratiiei-  i]vy  situations  makes  it  a  dangerous 
enemy  of  exposed  timbers,  especially  ol'  couiferous  wood.  Speci- 
nuMis  found  on  old  tamarack  logs  measured  !'<)  cm.  across  the  pileus, 
and  had  a  well  de\(do|ied  \ci|  which  rornied  a  iiieiiiliraiioiis  I'in^  at 
the  apex. 
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*^Pileus  glabrous;  veil  lacking. 

20.    Lentinus  umbilicatus  Pk. 
:N\  Y.  State  Mus.  Rep.  28,  1876. 
Illustration:    Ibid,  Plate  I,  Fig.  15-19. 

PILEUS  1-2  cm.  broad,  tough,  convex,  with  a  deep  umbilicus 
liygrophanovs,  water-brown,  (moist),  fading,  glabrous,  even.  FLESH 
thin.  GILLS  adnate  or  slightly  decurrent,  close,  broadest  behind, 
narrower  in  front,  whitish,  edge  serrate.  STEM  l-2i/^  cm.  long, 
2-3  mm.  thick,  equal  or  tapering  upward,  glabrous,  stuffed  or  hol- 
low, tough,  'Slightly  tvrinJded  or  lacunose,  central  or  eccentric, 
concolor  or  paler.  SPORES  broadly  elliptical,  6x3.5-4  micr., 
smooth,  white.    ODOR  none.    TASTE  tardily  acrid. 

Gregarious.  On  the  ground,  among  leaves,  in  mixed  woods  of 
pine,  beech,  etc.     New  Richmond.     September.     Rare. 

This  little  Lentinus  has  the  habit  of  a  Clitocybe.  Our  specimens 
had  a  central  stem  and  grew  from  the  ground.  It  is,  however,  said 
to  grow  on  wood,  where  it  has  an  eccentric  stem.  Its  serrate  gills 
and  tough  texture  separate  it  from  Clitocybe.  It  is  close  to  L.  ompha- 
lodes  Fr.  and  may  be  its  American  form. 

21.    Lentinus  haematopus  Berk. 
Grevillea,  1872. 

PILEUS  2-5  cm.  broad,  orbicular  or  wider  than  long,  sometimes 
lobed,  umbilicate  or  depressed,  pale  or  sordid  yellow,  glabrous,  even! 
FLESH  tougJi,  whitish,  tinged  yellow,  thin.  GILLS  decurrent,  nar- 
row, subdistant,  white  to  dull  yellowish,  edge  toothed  to  nearly 
entire.  STEM  short,  4-6  mm.  long,  2-4  mm.  thick,  eccentric  to  sub- 
lateral,  firm,  glabrous  blood-red  or  reddish.  SPORES  oblong-ellip- 
tical, inequilateral,  7-9x3  micr.,  smooth,  white.  CYSTIDIA  none. 
ODOR  aromatic-pleasant.    TASTE  bitterish. 

Solitary.     On  wood.     Ishpeming.     August.     Rare. 

The  specimen  from  which  most  of  the  above  description  was 
made,  was  sent  to  Peck  who  identified  it  as  this  species.  It  was 
first  sent  to  Berkeley  from  an  unknown  locality  in  North  America. 
Peck  reports  it  twice  from  New  York.  In  our  plant  the  pileus  is 
laterally  extended  on  the  short  sublateral  stem,  and  the  gills  and 
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flesh  have  a  distinct  dull  yellow  tiiige.    It  was  I'uuud  iu  mixed  w  oods 
in  the  Northeru  l*eniusula. 

22.     Lentinus  microsperma  Pk. 
Toi-r.  Bot.  Club.  Bull.  ;j;j,  19UG. 

PILEUS  3-5  cm.  broad,  ihiu,  convex,  oMuse,  soft-pliant,  glabrous, 
even,  'brownish-tan.  darker  on  disk,  nuirgiu  spreading.  FLESH 
white,  thin.  GILLS  adnexed-emargiuate,  rather  narrow,  attenuate 
in  front,  close,  white,  becoming  dingy  creamy-yellowish,  edge 
lacerate-c'rcmilate.  STEM  IJ-G  cm.  long,  4-10  mm.  thick,  vaiying 
slender  or  rather  stout,  IkjUow,  terete  or  compressed,  eccentric, 
sometimes  grooved,  glabrous,  equal,  whitish.  SPOKES  minute, 
globose,  34.5  micr.,  smooth,  white.  CYSTIDIA  none.  BAS11>IA 
clavate,  about  25x5  micr.     TASTE  bitterish. 

Caespitose.  On  decayed  Avood.  New  Eichmond.  September. 
Rare. 

This  species  was  first  sent  to  Peck  from  Missouri.  It  seems  to 
be  quite  distinct  although  rare.    I  have  collected  it  but  once. 

23.     Lentinus  cochleatus  Fr.     (Edible) 
Syst.  Myc.  IsiM.     (As  Oinphdlid  cochleata.)     Epicrisis,  1836-38. 

Illustrations:     Gillet.  Champignons  de  France,  No.  403. 
iticken,  Bliitterpilze,  PI.  2(1,  Fig.  L 
Patouillai-d.  Tab.  Aiialyt..  Xo.  IlM;. 
Cooke.   111.,  Plate  1142. 
Uard,  Mu.shrooms,  Fig.  183,  p.  229,  1908. 

PTLET'S  2-5  cm.  broad,  tough,  tiaccid.  irrci/uJtirlif-romprei^s-ed  w 
lobcd,  variable  in  shape,  depressed  to  infnndibiiliform,  glabrous, 
pale  reddish  ochraceous  to  brownish-isabelline.  FLESH  thin,  whit- 
i.sh.  GILLS  docurrent,  rather  broad,  clo.^e,  whitisli  tinged  llosli- 
color,  edge  serrate.  STIOM  3-7  cm.  long,  .3-7  mm.  thick,  glabrous, 
central,  eccentric  or  sublateral,  confluent  at  base,  dccphi  suh-atr, 
sf»li(l,  variously  iind  irreguliirly  lliickened,  concolor.  Si'oKLS 
miiiulc,  sultginliosc.  1-5  mici".  <li:im..  snmotli,  white  in  mass.  (>iK)K 
somewhat  aromatic. 

Confluent-caespitose,  in  den.se  tufts.  On  stumps.  dcMaying  wood 
of  bircli,  ;ish.  rhestnut,  etc.,  sometimes  on  wood  buried  in  the  ground 
in  mixe<l  :iimI  trondoso  woods.  '!'hi'<»iighoiil  die  stale.  .Inly  to  Sep 
tember.     ( 'oniiiion  loc-illv . 
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The  densely  tufted  furrowed  stems  and  irregnilar  one-sided  vase^ 
shaped  pilei  distinguish  this  at  once.  Often  there  are  many  short 
undeveloped  pilei  around  the  base  of  large  tufts.  The  plant  is  rare 
in  some  localities,  and  in  others  it  may  be  very  plentiful. 

Section  II.     Pleuroti.     Stem  lateral  or  none.     Pileus  dimidiate. 

24.     Lentinus  vulpinus  Fr. 
Epicrisis,  1836. 

Illustrations :  Atkinson,  Mushrooms,  Figs.  128,  129,  p.  134-5,  1900. 
Hard,  Mushrooms,  Plate  26,  Fig.  181,  p.  227,  1908. 
Fries,  Icoues,  Plate  176. 

PILEUS  5-15  cm.  broad,  sessile,  multiple-imbricated,  conchate- 
reniform,  joined  at  their  bases,  eoarselij  hairy  or  scrupose,  radiatelij 
rough  rihhcd,  flesh  color  to  alutaceous,  margin  strongly  incurved. 
FLESH  rather  thin,  tough-fleshy,  whitish.  GILLS  decurrent,  broad 
toward  front,  narrowed,  to  the  base  of  the  pileus,  crowded,  simjjle 
white  or  tinged  flesh  color,  edge  coarsely  serrate.  SPORES  sub- 
globose,  3-4  X  2-3  micr.,  very  minute,  smooth,  white  in  mass,  copiously 
shed  on  the  pilei.    ODOR  and  TASTE  rather  strong,  pungent. 

Densely  counate-imbricate.  On  decaying  logs,  stumps  and  trunks 
of  various  deciduous  trees.  Ann  Arbor,  Detroit,  New  Richmond, 
Houghton,  Marquette.     Records  from  July  25-Oct.  19.     Infrequent. 

It  reappears  on  the  same  log  in  successive  years.  The  veiy  rough 
and  peculiarly  colored  pileus  is  not  easily  mistaken.  It  grows  in 
shelving  masses  of  many  individuals,  almost  equalling  Pleurotus 
ostreatus  in  this  respect,  and  is  by  far  the  largest  of  the  dimidiate 
species  of  the  genus. 

25.     Lentinus  ursinus  Fr. — Bres. 
Syst.  Myc,  1821.     (As  Pleurotus.)) 
Illustration:    Bresadola,  Fung.  Trid.,  Vol.  1,  PI.  66. 

PILEUS  1-4  cm.  broad,  sessile,  ascending,  subimbricate,  subreni- 
form,  convex,  pale  reddish-hrown,  vaiying  glabrous  to  sub-tomen- 
tose,  even,  fading.  FLESH  thickish,  very  thin  on  margin,  tough- 
ish.  GILLS  subdecurrent  or  radiating  from  the  stem-like  base, 
rather  broad,  close,  dingj^  white  to  whitisli-alutaceous,  edge  lacerate- 
dentate.     SPORES  spheroid,  5.5  x  4   micr.,    almost   smooth,   white. 
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OYSTIDIA  none.  ODOR  mild.  TASTE  none  or  .slightly  disagree- 
able. 

On  prostrate  trunks  in  woods  of  beech  and  hemlock.  New  Ivicli- 
mond.    September.    Infrequent. 

Known  by  the  sessile,  rufous-brown  pileus,  which  is  somewhat 
tomentose  or  at  least  pruinose  behind.  Fries  (Monographia  i  gives 
the  size  of  the  pileus  as  about  7  cm.  broad ;  our  plants  agree  better 
with  Bresadola's  description,  averaging  even  smaller.  Peck  (N.  Y. 
State  Bull.  1:51  i  reports  tlie  larger-sized  plant  but  says  the  taste  is 
iicrid  and  the  margin  of  the  pileus  costate-corrugate. 

Marasmius  Fr. 
(From  the  Greek,  maralno,  to  wither  or  shrivel.) 

White-spored.  Flesh  tough,  arid,  shriveling  in  diw  weather,  re- 
viviiiff  again  in  toet  trcather.  Stem  central,  confluent  with  the 
pileus,  but  of  different  texture,  often  horny.    Veil  none.   Gills  arid. 

Terrestrial  or  ligiiicolous,  frecpiently  on  midribs  or  veins  of  fallen 
leaves,  on  grass,  etc.  Excei)t  in  the  texture  of  the  pileus.  it  is  sim- 
ilar and  closely  related  to  the  genera  Collybia  and  Mycena,  and 
with  the  same  habit.  A  few  are  highly  prized  for  the  table.  .V. 
oreades,  is  one  of  our  best-flavored  mushrooms,  especially  <lelicious 
wh«Mi  used  in  gravy  or  soups.  .1/".  scorodotntiK,  l)ecause  of  its  garlic 
flavoi-,  is  used  to  season  various  dishes,  although  .1/.  aUiaccns  wliirh 
has  the  same  odor  is  mentioned  as  not  e<lible.  The  latter  has  not 
liccn  t'nniKl  with  us  so  far.  Several  are  reported  as  poisonous,  e.  g., 
lA.  iirrn.s  and  .1/.  prronatus.  It  is  worth  while  to  become  ac(|uain1ed 
with  .1/.  oreades,  (»\en  if  one  goes  no  further.  The  genus  is  a  large 
"•lie.  coniprisiiio-  (,\-er  foni"  hundred  and  fifty  s|»ecies.  of  which  tiu' 
large)'  ])art  occur  in  the  tro])ics. 

'I'he  IMUCI'S  is  not  put  resceni.  as  ii  is  in  Collybia  and  .MVceua. 
but  is  comj>osed  of  a  toughish  substance  which  revives  in  wet 
weathei-  and  this  is  a  fundamental  character  l)y  which  this  genus 
along  with  Tanns.  I.ciitinus  and  Scliizophylluiii  is  to  be  separated 
fi-om  the  Agarics  with  a  pntresceiil  i)ileus.  Tlie  size  is  similar  to 
tli;il  of  the  species  of  Mycena.  It  is  nsnally  soon  expandeil  as  in 
<'oliyl.ia  and  may  be  depi-essed  or  undiilicale.  'I'he  Iwn  iiiaiii  gi-oujis 
correspond,  with  regard  to  the  position  of  the  margin  iu  llie  young 
plant.  l<>  ('(dlyl)ia  ami  Mycfiia  icspecl  i\  cly.  .-ind  have  the  sann'  name. 
The  ririiLS  are  arid.  Ilexihle.  ahnost  lea4hery  at  times,  often  crisped 
on  <lrying.   the  ^'^\\:^v  entire.     They  are  somelinu's   joined   Itehiml   in 
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the  form  of  a  collar  wliicli  loosens  (secedes)  from  the  stem.  Ofteu 
they  are  almost  free,  or,  when  adnate  or  adnexed  they  have  a 
tendency  to  secede.  It  is  often  confusing  to  find  that  authors  use 
the  term  '"free"  or  ''becoming  free,"  when  they  mean  that  the  gills 
become  loosened  from  the  stem  after  they  have  been  attached.  It 
is  better  to  use  the  term  "secede"  and  retain  ''free"  for  the  usual 
purpose  of  indicating  that  they  never  were  attached  to  the  stem. 
In  the  smaller  species  the  gills  are  often  few  and  therefore 
very  distant.  The  width  is  often  quite  reliable  to  separate  species, 
although  in  some  it  varies.  The  STEM  is  cartilaginous  or  horny; 
in  a  few,  e.  g.,  21.  oreades  it  is  merely  tough-fibrous  or  with  a  sub- 
cartilaginous  cuticle.  The  nature  and  presence  or  absence  of  the 
villose,  tomentose,  etc.,  covering  of  the  stem  is  used  to  distinguish 
some  of  the  sections.  The  mode  of  attachment  to  the  substratum, 
whether  rooting  or  instititious,  also  helps  to  separate  the  subdi- 
visions. Many  of  the  smaller  species  have  a  black  stem,  and  usualh' 
the  color  of  the  stem  in  most  .species  is  darker  below  and  paler  or 
white  at  the  apex.  With  the  exception  of  a  small  number  of  our 
species,  like  G.  oreades,  G.  urens,  C.  peronatus  and  G.  sul)nudus,  the 
stem  is  hollow  or  slightly  stuffed  at  first.  In  the  small  species  the 
stem  is  almost  bristleform  and  inserted  by  the  attenuated  base.  The 
SPORES  are  white  in  mass,  hyaline  under  the  microscope,  vai'j'iug 
in  shape  from  subspheriod  to  lanceolate.  The  majority  have  a  sim- 
ilarity in  form  which  is  rather  striking:  round-enlarged  at  one 
end  and  tapering  to  a  pointed  apiculus  at  the  attached  end.  The 
reviving  ability  of  the  gills  explains  the  variability  in  size  which  is 
found  at  different  times  in  separate  plants  of  the  same  species. 
One  must  be  cautious  in  taking  the  spore-measurements  as  in  some 
"cases  it  is  clear  that  the  spores  continue  to  grow  after  the  plant  is 
revived  by  rains.  CYSTIDIA  are  rarely  present.  In  M.  cohoerens 
they  occur  in  great  abundance  in  the  form  of  relatively  large  brown 
spicules  of  the  same  kind  as  occur  on  the  surface  of  the  pileus  and 
stem.  In  M.  delectans  they  are  colorless.  The  ODOR  is  strong  and 
often  like  garlic  as  in  if.  scorodonius,  M.  prasiosmus,  M.  jmlyphyllus 
and  M.  calopus.  In  M.  foetidus  it  is  very  disagreeable,  but  not  of 
garlic.  The  TASTE  is  acrid  or  bitter  in  a  few  species,  otherwise  not 
important. 

The  arrangement  of  species  is  that  of  Fries.  Until  the  develo])- 
ment  is  carefully  studied  for  each  species,  any  new  arrangement  is 
likely  to  be  unsatisfactory.  The  genus  is  divided  into  two  sub- 
genera:     rollybia  and   Mycena  witli  the  following  sections: 
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I.     COLLYBIA 

(1)  Scortei 

(2)  Tergini 

(3)  Calopodes 

II.     MYCENA 

(4)  Chordales 

(5)  Rotulae 

Key  to  the  Species 

(A)     Stem  velvety,  tomentose,  floccose,   pruinose  or  minutely  pubescent, 
at  least  downwards.     [See   (AA).] 
(a)     Gills  arcuate-decurrent;  plant  glandular-pubescent,  white.     41.     .If. 

7-esinosus  Pk. 
(aa)     Gills  not  decurrent,  sometimes  uncinate. 

(b)     Stem  rooting  or  attached  by  a  floccose  or  strigose  base, 
(c)     Plants  with  a  strong  odor, 
(d)     Odor  like  garlic, 
(e)     Pileus  3-5  cm.  broad;  gills  very  crowded;  spores  5-6  x  3-4 

micr.     37.     M.  pohnHiyUus  Pk. 
(ee)     Pileus  1-2.5  cm.  broad;  gills  not    crowded;   spores  12-15  x 
3-4  micr.     36.     M.  prasiosmns  Fr. 
(dd)     Odor   very   disagreeable,   not   of  garlic.     Pileus  umbilicate, 
plicate-striate.     43    M.  foetidus  Fr. 
(cc)     Plants  not  ill-smelling. 
(d)     Taste  acrid  or  bitterish;   pileus  2-5  cm.  broad,  brownish-red 
to  alutaceus. 
(e)     Stem  clothed  everywhere  by  a  whitish  or    grayish    pube- 
scence, 
(f)     Taste   bitter;    spores   10x4.5    micr.      29.     M.    subnudus 

(Ellis)  Pk. 
(ff)     Taste  acrid;    spores  7-S.5  x  3.28.     M.   urcns  Fr. 
(ee)     Stem    with    yellow    strigose    hairs    towards    base;     taste 
acrid.     27.     M.  peronatus  Fr. 
(dd)      Taste  not  acrid   nor  bitter. 
(e)     Stem  solid;  plants  growing  in  rings  in  grassy  places,  dull 

reddish-brown  to  dull  yellowish.     26.     M.  dreades  Fr. 
(ee)      Stem  stuffed  or  hollow. 

(f)      Stem  (lark  blood-red  within;  gills  very  crowded  and  nar- 
row;  pileus  red-brown.     38.     M.  vaAcosus  Fr. 
(ff)      Stem   not   witli  l)lood-red   flesh. 

(g)     Gills  soon   reddish-brown   from  abundant  dark-colored 
cystidia;     stem    horny,    bay    brown,    subvelvety.     46. 
M.  cohnrrcns  Fr. 
(gg)     Gills  without  brown   cystidia. 

(h)     Pubescence    or    tomentosity    of    stem    dark-colored, 
l)r()wn,  reddish,  tawny  or  blackish,  especially  down- 
ward, 
(i)     Pileus     subzonate,     umbilicate.     tawny-halry     like 

the   stem.      (828.     CnUyhia  zonataA 
(ii)      Pileus   not   zonate,   glabrous. 

n< )      Growing  on   l)ark   of  grape-vines;   jiilcus   2:'  cm. 
broad,   sulcate-strlate.     30.     M.  vitirnla  B.  &  C. 
(kk)     Growing  among  fallen  leaves  in  woods. 

(I)  Stem    spongy-thickened    at    base;    gills    l)road; 

pileus   fus(!ous-pallld.     32.     M.   spongiosus   B. 
&  ('. 

(II)  Stem    i'(|iial. 
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(m)     Stem     minutely     pruinose,     horny,     almost 
black  below;   pileus  dark  rose-madder.     39. 
M.  erythropus  Fr.  var. 
(mm)      Stem  densely  tomentose. 

(n)     Stem  dark  reddish-brown  throughout,  2-8 

cm.  long,  35.     M.  semihirtipes  Pk, 
(nn)      Stem    brown    or    fawn    color,    5-12    cm. 
long.     47.     M.   elongatipes  Pk. 
(hh)     Pubescence    etc.    of   stem    grayish    of    whitish,    at 
least  when  dry. 
(i)     Growing    on    tree-trunks,    bark,    stumps,    logs,    etc. 
(k)      Slender;    pileus   1-1.5   cm.  broad,   papillate,   dull 
pinkish- white;    on  mossy   logs.     48.     M.  papil- 
latjis  Pk. 
(kk)     Short-stemmed;    pileus  1-3  cm.  broad,  fulvous- 
alutaceus;    caespitose-gregarious.     31.     M.   fag- 
ineus  Morg. 
(ii)     Among   fallen   leaves,   etc.,    in  woods;    stem   5-12 
cm.  long, 
(k)      Stem  2-5  mm.  thick,   reddish  under    the    dense 
whitish    pubescence;     gills    very    narrow    and 
crowded.      (See  827   Colh/hia  confluens  Fr.) 
(kk)     Stem    1-2    mm.    thick;    covered    with    grayish 
pruinosity  or  tomentose. 

(I)  Gills    very   narrow   and    crowded,   whitish    or 

grayish.     40.     M.   velutipes  B.   &   C. 

(II)  Gills   distant,   at  length   reddish-spotted.     47. 
M.  cTiordalis  Fr. 

(bb)     Stem  inserted  at  the  base,  instititious,   short;   plants  small. 
(c)     Gills    attached    to    a    collar,    distant;    pileus    rufescent;    stem 

white.     44.     M.  olneiji  B.  &  C. 
(cc)     Gills  attached  to  stem. 

(d)     Pileus  glabrovis,  rarely  subpruinose. 

(e)     Pileus   milk-white,   not  sulcate  nor  plicate;    gills   distant; 

stem  reddish-brown.     54.     M.  epipJiyllus  Fr. 
(ee)     Pileus   rufescent,    striate    when    dry;    stem    brownish    to 
blackish-brown.     50.     M.  felix  Morg. 
(dd)     Pileus    pruinose,    chalk-white,    stem   black,    white    pruinose 
on  surface;   spores  angular.      (See  56.     Heliomyces  nigripes 
(Schw.)    Morg.) 
(ddd)     Pileus  hairv  or  strigose-hairy. 
(e)     On  cedar  twigs;  pileus  conic,  papillate,  dark  tawny.    (See 

830  Collyhia  campanella  Pk.) 
(ee)     On   twigs,   chips,   acorns   etc;    pileus   umbilicate;    whitish 
to  dark  grayish.     (See  829  Collyhia  stipitaria  Fr.) 

(AA)     Stem  glabrous  (except  sometimes  at  the  very  base), 
(a)     Stem  villose-rooting  or  attached  by  a  floccose  tubercle. 

(b)     Gills  soon  reddish-brown  from  the  dark-colored   cystidia;    stems 
usually   coherent,   bay-brown,    densely   white-hairy   at   base.     46 
M.  cohaerens  (Fr.)  Bres. 
(bb)     Gills  white  or  slightly  tinged, 
(c)     Stem  4-8  cm.  long;  pileus  sulcate,  ochraceus-red;  spores  large. 

49.     M.  siccus  Schw.=  (  M.  campanulatus  Pk.) 
(cc)     Stem  2-5  cm.  long. 

(d)     Pileus,  gills  and  apex  of  stem  white,  stem  dark-brown  below, 
attached    by    a    spreading    mycelium.      34.      M.    delectans 
Morg. 
(dd)     Pileus  not  white. 

(e)     Stem  reddish-brown  to  chestnut  downwards;   pileus  dingy 

ochraceus.     33.     M.    glahellus   Pk. 
(ee)     Stem  wine-purple  or  pink  upwards;    pileus  tawny-brown 
to  purplish  or  pink.     33.     M.  helHpes  Morg. 
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(aa)     Stem  inserted  at  the  naked  base,  very  slender;   on  twigs,  leaves 
etc. 
(b)     Odor  more  or  less  strong,  of  garlic;  pileus  rufous  to  whitish, 
(c)     Gills   adnate.   flarrow;    stem   attenuated   at   the  blackish   base. 

Odor  strong.     42.     M.  scorodonius  Ft. 
(cc)     Gills    adnexed,    rather   broad;    odor    faint;    stronger    as    plant 
dries.     42.    M.  caloijus  Fr. 
(bb)     Odor  not  of  garlic. 

(c)     Gills  attached  to  a  free  collar, 
(d)     Pileus  umbilicate,  plicate  on  sticks,  wood,  etc.,  filiform, 
(e)     Umbilicus  white,  elsewhere  cap  is  darker;  stem  black.     55. 

M.  capiUaris  Morg. 
(ee)     Umbilicus  darker,  cap  white;  stem  black.     51.     M.  rotula 
Fr. 
(dd)     Pileus  umbonate,  sulcate,  pale  rufous;  stem  black,  on  grass. 
52.     M.  (jraminum  Libert, 
(cc)     Gills  adnate  or  adnexed. 

(d)     Plant    entirely    white;    pileus    obtuse,    4-S    mm.    broad,    stem 

very  short.     45.    M.  caricicola  Kauff. 
(dd)     Pileus  reddish-brown-purplish,  umbilicate;   stem  black.     53. 

M.  androsaceus  Fr. 
(ddd)     Pileus  fuscous-cinereous;   stem  short;   on  bark    of    living 
tree-trunks.      (See  845.    Mycena  corticola.) 

SLBGEjSUS  COLLYBIA.  Margin  of  jyilt'iis  at  first  incurved; 
stem  somewhat  cartilaginous;  pileus  tieshy-pliaut,  at  leugtli  tough 
and  sulcate  or  wrinkled. 

Section  1.  Scortei.  Stem  solid  or  fibrous  stuffed,  externally  cov- 
ered by  a  detersile  viUosity^  i.  e.,  an  easily  removable  villosity. 

*Stein  not  striyofie  at  the  base. 

26.     Marasmius  oreades  Fr..    (Edible) 
Syst.  Myc,  ISl'I. 

Illustrations:     Cook.-.    111..    IM.    IIIS. 

Gillet,  Champignons  de  France,  No.  4'44. 

Patonilliird,   Tub.   Analyt.,    Xo.   :'.L'S. 

Hard,  Mushrooms,  Figs.  101  niid   101*;  ]).  136,  1908. 

Cibsoii.  Oni-  I](lilih'  'I'lcnlslodls  :iii<l   M  iishi-ooiiis.  PI.  S,  ]i.  10." 

ioo:j. 

Swanton,  Fungi.  IM.  0,  Fig.  3. 

Murrill,  Mycologia.  Vol.  2.  IM.  10.  Fig.  3. 

White,  Conn.  State  Gcol.  .S:  Nat.  Hist.  Pull.  13,  IM.  1.  1010. 

Peck,  N.  Y.  State  Mus.  Kep.  48,  PI.  3;{,  Fig.  7-12,  1890. 

PILEFS  2r>  ciii.  lii-<i;i(l.  llii'Lisli ,  pliiint.  (■:iiiiii:iinil;itecoM\ex.  ob- 
tnso  or  brondly  iiiiiIm»ii;i<('.  dull  hi-ick  icd  when  youii^-  or  moist,  fad- 
iiiLi  Id  vcllow  ish  llrsh  coloi',  or  yrllnw  ish  ImlV  when  di-y.  glalM'diis, 
even  or  snbstriate  when  moist.     IMdiSII  rallu-r  thick  on  disk,  ]»al]id. 
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GILLS  rounded  behind  or  almost  free,  hroad,  rather  distant,  whit- 
ish or  tinged  yellowish,  interspaces  often  venose.  STEM  3-7  cm. 
long,  3-5  mm.  thick,  equal,  solid,  even,  tough,  whitish,  covered  with 
a  fine,  interwoven,  dense,  detersile,  villosity.  SPORES  ovate-fusi- 
form, 7-9  X  4-5  micr.,  smooth,  white.  ODOR  somewhat  fragrant, 
agreeable.    TASTE  pleasant. 

Gregarious,  usually  growing  in  rings  or  arcs,  in  grassy  places, 
lawns,  roadsides,  pastures,  etc.,  attached  to  grass,  or  roots  of  other 
plants.  Throughout  the  state,  more  abundant  in  sandy  regions. 
June-October.     Common. 

One  of  our  best  edible  mushrooms,  and  very  plentiful  in  some 
localities  during  a  wet  season.  Its  flavor  is  delicious  and  it  can  be 
used  for  this  reason  to  add  character  to  other  dishes.  Its  toughness 
disappears  by  long  cooking,  a  reversal  of  what  happens  in  the  case 
of  many  other  species.  When  dry  from  sun  or  wind,  its  pale-honey- 
yellowish  color  and  reviving  ability  are  good  marks  of  recognition; 
its  tendency  to  form  circles  of  close-growing  individuals  and  its 
preference  for  grassy  ground  aid  one  to  recognize  it.  Its  gills  are 
scarcely  as  arid  as  in  other  species  of  Marasmius,  and  this  charac- 
ter, along  with  its  fleshy  cap  indicate  a  close  relationship  with  Col- 
lybia.  The  "fairy  rings"  caused  by  this  and  other  mushrooms  are 
due  to  the  regularity  of  radial  growth  which  the  underground  my- 
celium makes  from  year  to  year,  starting  from  a  central  infection. 
It  is  believed  by  some  that  this  mycelium  excretes  a  substance  which 
injures  the  grass  so  that  the  interior  of  the  circle  shows  a  poor 
growth  of  grass,  but  on  the  other  hand  some  favorable  influence 
from  the  actively  growing  portion  along  the  "ring"  causes  the  grass 
of  this  portion  to  grow  better. 

**Stem  with  a  icoolly  or  strigose  base. 

27.    Marasmius  peronatus  Fr.     (Poisonous) 

Syst.  Myc,  1821. 

Illustrations:     Ricken,  Blatterpilze,  PI.  25,  Fig.  1. 
Cooke,'  111.,  PI.  1117   (var.). 
Gillet,  Champignons  de  France,  No.  445. 
Berkeley,  Outlines,  PI.  14,  Fig.  4. 
Patouillard,  Tab.  Analji:.,  No.  411. 
Gibson,  Our  Edible  Toadstools  and  Mushrooms,  PI.  9,  p.  Ill, 

1903. 
Hard,  Mushrooms,  Fig.  112,  p.  149,  1908. 
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'TILEUS  2-G  cm.  broad,  convex-plane,  obtuse,  opaque,  pliant, 
pale  reddish-brick  color  ladiiijii-  to  aluiaceus,  at  length  laiuiiose. 
margin  striate  at  first,  wrinkled  when  old.  FLESH  thin,  leathery- 
membranaceus.  GILLS  adnexed-seceding,  rather  tliiii,  at  lirst  whit- 
ish then  rufescent,  close  to  subdistant.  STEM  5-8  cm.  long,  2-4  mm. 
thick,  fibrous-stuffed,  subequal,  sometimes  compressed,  with  a  villose 
covering,  yellowish  then  rufescent,  toward  base  icitJi  yellow  strigose 
hairs.  SPORES  oval,  6-8x3-5  micr.,  smooth,  white.  ODOR  none. 
TASTE  acrid." 

Gregarious  on  the  ground  among  leaves  and  sticks  in  frondose  and 
coniferous  woods.  I'robably  throughout  the  state.  July-October. 
Infreipient. 

The  description  is  adapted  from  Saccardo.  This  species  seems 
less  common  with  us  than  J/,  urens.  Its  acrid  taste,  habit,  and  the 
yellow  hairs  on  the  lower  part  or  base  of  stem  are  good  characters 
for  its  indentification.  Its  size  corresponds  to  that  of  Colhjhia 
dnjophila.  The  stem  is  said  sometimes  to  become  hollow.  It  is 
said  to  be  i>oisonous. 

28.    Marasmius  urens  P^r.     (Poisonous) 

Ej.icrisis,  1836-38. 

Illustrations:     Cooke,  111.,  PI.  1110. 

Gillet,  Champignons  de  France,  No.  448. 
ISerkeh-y.  Oiiiliin's.  IM.  11.  Fig.  3. 
(Hbson,  PI.  y,  p.  111. 
Plate  VII  of  this  Report. 

PILEUS  2-5  cm.  broad,  at  first  convex,  then  almost  plane,  obtuse 
or  subuml>onate.  re<ldish-bro\vii  to  alutaceus,  darker  on  center,  at 
first  even,  at  length  w  liiikhvl,  glabrous,  opaque,  pliant,  margin  at 
(list  incurved.  FL1"]SII  Ihiii.  toiighish-membranaceus.  (IILLS  l)e- 
coiiiing  free,  at  length  remote,  joined  behind  in  places,  thickish, 
siil)intervenose,  close,  at  lirst  crowdrtl.  nai-i-ow.  whitish  (u-  pallid 
then  tinged  i-cddish.  STI']M  IS  cm.  Imig.  1  ;t  mm.  thick,  ('(pial, 
solid,  terete,  ])ale  reddish-brown,  jialci-  above,  almost  blackish  at 
ba.se,  covered  throughout  hy  a  <losc,  white  imlifs-rcnci-,  coniiiostMl  .if 
cohering  minute  liairs,  whitish  within,  attached  by  an  ol»li(|ue  sub- 
si  rigosc  liasc.  SI'OKES  nhhmi:  liiiKcnJalc.  slightly  cnrvcd.  7  S..'»  x  .■'. 
micr.     CYSTIDIA  none.     OI)(»K   ik-h.-.     TASTI-'  acrid:  lioisoiioiis. 

(^Jregarious  or  scattered,  (in  ihc  ground  in  frondctsc  woods,  amonir 
Icixcs.  di'Idis  and  grass.     Ann  Arl)(tr.     .1  nly  ( )cl(ilM'r. 
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This  species  is  considered  identical  with  the  preceding  by  Ricken^ 
Massee  and  Koniell.  Even  Fries  was  luaTli  to  separate  it,  and  con- 
sidered it  a  var.  of  M.  peronatus.  (See  note  under  ill.  urens.  Epi- 
crisis,  p.  373.)  According  to  Mcllvaine,  21.  lieronatus  is  edible^ 
while  M.  urens  is  marked  poisonous.  If  the  two  are  identical  this 
can  hardl}'  be  true.  There  is  a  remote  possibility  that  Colli/lia 
hariolorum  has  been  confused  with  31.  peronatus  while  testing  its 
edibility.  In  any  case  one  needs  to  be  careful.  M.  urens  if  distinct, 
seems  more  abundant  locally  than  M.  peronatus.  The  latter  alone 
seems  to  have  been  ditferentiated  by  Peck,  who  does  not  report  the 
first.  Moflfatt  (Nat.  Hist;  Surv.  Chicago)  reports  only  M.  urens  and 
says  it  is  frequent.    Morgan  (Myc.  Flora.  Miam.)  reports  both. 

29.    Marasmius  subnudus  (Ellis)  Pk. 
y  .Y.  State  Mus.  Eep.  51. 

"PILEUS  2-5  cm.  broad,  convex  or  nearly  plane,  glabrous,  tough^ 
flexible,  often  somewhat  irregularly  uneven,  dull  hroivnish  red  or 
dingy  iay,  more  or  less  striate  on  margin.  FLESH  thin.  GILLS 
rounded  behind,  nearly  free,  narrow,  suhdistant,  whitish  or  creamy- 
yellow,  becoming  darker  on  drying.  STEM  4-8  cm.  long,  2-4  mm. 
thick,  slender,  equal,  tough,  inserted,  solid,  reddish-brown  above, 
blackish-brown  below,  everv'where  clothed  with  a  grayish  down  or 
tomentum,  which  is  commonly  a  little  more  dense  near  the  base. 
SPORES  10  X  4.5  micr.  (Pennington.)     TASTE  of  dry  plant  bitter." 

On  the  ground  in  mixed  woods.  New  Richmond,  Ann  Arbor. 
Atigust-September. 

This  is  apparently  a  variety  of  the  preceding,  if  that  species  is 
distinct,  and  not  of  31.  peronatus  as  Ellis  considered  it.  It  is  prob- 
able that  all  three  run  into  each  other.  The  description  is  that  of 
Peck.  Our  plants  had  a  bitter  taste  when  fresh,  otherwise  not  very 
different  from  31.  urens  Fr.  Glatfelter  (Trans.  Acad.  Sci.  St.  Louis, 
Vol.  16)  gives  spores  0-8x4-5  micr.  which  agree  with  those  of 
31.  urens. 

30.     Marasmius  viticola  B.  &  C. 
Ann.  &  Mag.  N.  H.,  1859. 

PILEUS  1-3  cm.  broad,  convex-expanded,  at  length  depressed, 
sulcate-striate,  pale  rufous  to  alutaceus-brownish,  glabrous.  FLESH 
thin,  subcoriaceus.     (jILLS  slightl}'  adnate,  not  broad,  ventricose, 
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siibdisiiiiit,  pallid  or  tinj^ed  ahitaceiis.  STH.M  L'-4  cni.  lou^.  1  l'  nun. 
thick,  equal,  tough,  iJiiiiiiose-fiirfiinicciis,  slutled,  (/(///.•  hrotcti, 
slightly  enlarged  and  curved  at  very  base.  SPORES  ovate-lanceo- 
late,  8-0x3-4:   niici-..   snmoth,   white.      ODOII   none.      TASTE   mild. 

Gregarious  or  scattered,  on  rotteu  wood,  debris,  etc.    Infrequent. 

This  is  referred  here  with  some  hesitancy,  although  it  is  clearly 
distinct  from  the  following,  which  dilfers  in  its  subcaesjtitose  habit, 
its  short  stem  and  long  six»res.  It  was  named  by  Berkeley  from  ma- 
terial sent  him  by  Curtis  who  collected  it  from  grape-vines  in  Ala- 
bama. 

31.     Marasmius  fagineus  Alorg. 
Ciun.  Soc.  Nat.  Hist.  Jour.,  Vol.  N'L,  1883. 

PILEUS  1-3  cm.  broad,  at  first  convex-cami»anulate,  then  idane. 
obtuse,  pliant,  striatulate  when  moist,  radiately  rugose  when  dry. 
(it  length  repancl,  pale  fulvous-alutaceus,  appressed-silky.  sometimes 
scaly-lacerate,  margin  at  first  incurved.  FLESH  thin,  submem- 
branaceus.  GILLS  narrowly  adnate,  seceding,  i-ounded  and  suli- 
joined  behind,  close,  not  broad,  attenuate  in  front,  crisped,  whitish 
at  tirst,  heromin;;  hrotni — spotted  or  stained  reddish^  edge  subentire. 
STEM  sh(/rt,  1-2  cm.  long,  1-2  mm.  thick,  curved,  sometimes  straight, 
subequal,  apex  enlarged,  with  a  narrow  stufifed  axis,  terete  when 
fresh,  compressed  when  dry,  rufous  or  chestnut-alutaceus,  fading 
to  fuscous-alulaceus.  apex  i)aler.  covered  hi/  a  irltitis-Ji,  riljose 
trrmentosity  when  dry,  strigose  brownish-hairy  where  attached. 
SI'()I{1']S  subcylindrical.  narrow,  with  curved  apiculus,  1)-12  (rarely 
13)  X  3.5-4  micr..  with  many  imniahue  of  all  sizes.  sm(»oth.  white. 
CYSTIDIA  none.     ODOK  and  TASTE  none. 

Gregariously  caespitose,  usually  abundant,  on  bark  near  base  of 
living  elm,  beech  and  maple,  or  on  stumps,  etc.,  sometimes  ascending 
the  trunk  \\\v  to  si.\  feet  oi-  more.  Ann  Ariior.  .luly-Augiisi.  Not 
infreijuent. 

Known  by  its  caespitose,  crowded  habit,  short  stems,  relatively 
In-oad  ])ilens  and  spores.  This  may  be  the  true  M.  vitkola,  but  that 
species  is  ]Mi(iri\    known. 

32.     Marasmius  spongiosus  ii.  A:  C. 

.lour,  liotany,  IS  11). 

"PTTvErS    1  2   cm.   In-oad.    plane,   obtnse.    irfiilish  fiis<niis.   darker 
«>n   center.      ( 1 1  LLS   slighlly    adnate,   brood,   close,    whitish.      STi:.N[ 
9 
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3.5  cm.  long,  thickened  at  the  base  where  it  is  spongy  and  fulvous- 
hairy,  elsewhere  furfiiraceus-pulverulent."  SPORES  7-9  x  3-4  micr. 
(Morgan);  4-5x3  micr.     (Glatf alter). 

Reported  by  Longyear,  as  under  oak  trees  among  grass.  Also 
said  to  grow  among  fallen  leaves,  and  around  stumps  in  rich  soil. 
I  have  not  seen  it. 

Section  II.  Tergini.  STEM  tubular,  rooting,  cartilaginous. 
Pileus  hygrophanous.    Gills  seceding. 

*8tem  glabrous  except  the  mycelioid-hairy  base. 

33.    Marasmius  glabellas  Pk. 
N.  Y.  State  Mus.  Rep.  26,  1874. 

PILEUS  1-2  cm.  broad,  convex-expanded,  obtuse,  often  distantly 
striate,  dingy  ochraceous,  uneven  on  disk.  FLESH  membranaceus. 
GILLS  adnate-seceding,  broad,  distant,  ventricose,  white  or  whit- 
ish, intervenose.  STEM  2-5  cm.  long,  0.6-1  mm.  thick,  slender, 
equal,  horny,  tubular,  glabrous,  shining,  whitish  at  apex,  reddish- 
broion  or  chestnut  elsewhere,  mycelioid-thickened  at  base.  SPORES 
(10x4.5  micr.,  from  one  of  Peck's  collections). 

Var.  bellipes={M.  beUipes  Morg.)  Jour,  of  Myc,  Vol.  XI,  1905. 

PILEUS  pale  taiony-broicn  to  pink-purplish,  distantly  sulcate  or 
plicate,  subpapillate,  glabrous  or  minutely  velvety.  STEM  with  di- 
lated apex,  varying  above  from  lohitish  to  bright  wine-purple  or 
pink.  SPORES  elliptical  oval,  curved-apiculate,  10-12x4-5.5  micr., 
smooth,  white.  BASIDIA  30-42x6  micr.,  slender.  ODOR  and 
TASTE  none.     (Otherwise  like  M.  glabellus.) 

Gregarious  or  scattered,  among  fallen  leaves  on  the  ground  in 
frondose  woods.    Ann  Arbor.    August-September.     Infrequent. 

As  no  authentic  spore-measurements  are  published,  it  is  impos- 
sible to  say  whether  31.  bellipes  is  entirely,  distinct.  The  latter, 
however,  seems  to  be  the  form  that  occurs  in  our  region.  Inas- 
much as  the  plant,  as  it  occurs  here,  varies  considerably  in  color,  it 
would  not  be  surprising  if  Peck's  species  had  the  colors  men- 
tioned for  both.  The  variety  is  a  beautiful  plant  when  in  the  fresh 
state,  due  to  the  highly  colored  stem.  M.  pulcherripes  Pk.  differs 
from  the  latter  apparently  only  in  its  narrow  gills  and  very  filiform 
stem ;  the  spore-size  is  not  given. 
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34.  Marasmius  delectans  Morg. 
Jour,  of  Myc,  Vol.  XI,  1905. 

Illustration:  'Hard,  Mushrooms,  Fig.  114:,  p.  151,  1908. 

PILEUS  1-2  GUI.  broad,  pliant,  convex-expanded,  depressed  or 
subumbonate,  glabrous,  irhite  or  ichitish,  pale  tan  in  age,  rugulose- 
striate.  FLESH  subcoriaceous.  GILLS  adnexed,  unequal,  moder- 
ately broad,  subdistant,  white,  intervenose.  STEM,  3-5  cm.  long, 
1-1.5  mm.  thick,  slender,  equal,  even,  liollow.  cartilaginous-tough, 
glabrous,  shining,  pure  ichite  above,  darker  downwards,  to  dark 
brown  below,  mycelioid  at  base,  mycelium  forming  wide,  white  mats 
over  the  fallen  leaves  where  it  grows.  SPOKES  narrow  elliptical, 
7-9x3-4  micr.,  smooth,  acuminate-apiculate,  white.  CYSTIDIA 
rather  abundant  on  sides,  especially  on  edge  of  gills,  slender,  spine- 
like, 36-45x3-5  micr.    ODOR  and  TASTE  mild. 

Among  fallen  leaves  in  mixed  and  frondose  woods.  Ann  Arbor, 
New  Richmond.    August-September. 

Easily  known  by  the  white,  mycelioid  mats  which  it  forms  among 
the  leafj^  covering  of  the  ground  in  woods,  by  the  white  color  of  the 
cap  and  gills  and  apex  of  stem,  and  by  its  shining  stem.  It  is  quite 
frequent  during  continued  rainy  weather. 

**Stem  glabrous  at  apex  only. 

35.  Marasmius  semihirtipes   Pk. 

N.  Y.  State  Mus.  Rep.  25,  1873. 

Illu.stration :    Conn.  State  Geol.  &  Xat.  Hist.  Surv.,  Bull.  15,  PI.  T.. 

PILlOrS  2-;>  cm.  broad,  pliant,  tough,  convex,  soon  plane,  or  dc- 
jtressed,  glabrous,  hygrophanous,  even  ni-  rngiilose,  reddish-hroim 
irjioi  moist,  fading  1o  ])al('  alutaceus,  disk  darker.  I'Til^SH  lliin, 
submembranacens.  (Ilfyr^S  .idnexed-seceding,  rather  narrow,  close 
to  subdistaiil,  whiiisli,  somewhat  intervenose,  edge  snblinibriate. 
STEM  2-8  cm.  long,  1-1.5  mm.  thick,  tough,  subequal,  tubular,  some- 
times compres.sed,  substriate,  dark  reddish-brown  throughout ,  glal)- 
ions  at  apex,  drnscli/  velvely-lonientose  nearly  lo  apex,  (onientnni 
of  same  color.  SPORES  ovate,  cni-ved-apicnlale,  8-9x4-5  micr.. 
sm(.oMi.  wliite.     ODOR  and  TASTE  mild. 

On    llie  gronnd    in   frondose  or  mixe<l   woods  among   leaves  an<l 
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debris.    Ann  Arbor,  New  Eicbmond,  etc.    Probably  throughout  the 
state.     June-September.     Frequent. 

Known  b}'  the  reddish  covering  of  the  stem.  Hard  says  the  plants 
are  very  small,  which  is  scarcely  correct.  The  name  is  deceptive, 
since  the  tomentose  covering  of  the  stem  more  often  extends 
nearly  or  quite  the  whole  length  of  the  stem  and  the  species  could 
with  equal  jjropriety  be  referred  to  the  next  division. 

36.  Marasmius  prasiosmus  Fr. 

Epicrisis,  1836-38. 

Illustrations:     Cooke,  111.,  PL  1120. 

Gillet,  Champignons  de  France,  Xo.  447. 

PILEUS  2-2.5  cm.  broad,  convex  then  expanded  or  depressed,  ob- 
tuse, pale  hroioi  icith  tinge  of  flesJi  color,  to  pale  isabelline,  rugose- 
sulcate,  glabrous.  FLESH  submembranaceus,  toughish.  GILLS 
adnate,  seceding,  sometimes  with  tooth,  rather  narrow,  close  to 
subdistant,  concolor  or  paler  than  pileus,  thick  somewhat 
crisped.  STEM  5-7  cm.  long,  2-3  mm.  thick,  equal,  hollow,  horny- 
tough,  dilated  at  apex,  dark  rufoi(S-l))-oivii  downwards,  white  and 
glabrous  above,  clothed  6y  a  whitish  or  jjallid  mllosity  which  is 
denser  below,  attached  by  incurved  or  straight  base  to  veins  of  oak 
leaves.  SPORES  narrowly  lanceolate,  curved,  accuminate  at  one 
end,  12-15  x  3-4  micr.,  smooth,  white.     ODOR  strong,  of  garlic. 

On  midribs  of  fallen  oak  leaves,  in  rich  woods.  Ann  Arbor. 
September.     Infrequent. 

This  differs  from  31.  scorodonius  in  the  villose  coating  of  the 
stem,  and  from  M.  aUiaceus  by  its  habitat  on  leaves  and  by  the 
spores;  both  of  those  have  a  garlic  odor.  Cooke  (111.)  gives  the 
width  of  spores  as  8  micr.,  and  this  appears  to  have  been  copied  by 
most  authors  who  give  the  spore  size.  Rickeu  departs  from  this  in 
assigning  to  it  minute  spores,  7x4  micr.  TJiis  last  discrepancy 
points  to  a  different  species,  and  may  represent  M.  polyphyllus  Pk. 
in  Europe. 

37.  Marasmius  polyphyllus  Pk. 
X.  Y.  State  Mus.  Rep.  51,  1898. 

^'PILEUS  3-5  cm.  broad,  convex  or  nearly  plane,  even,  lohitish  to 
pale  reddish,  often  reddish  brown  on  disk.     FLESH  thin.     GILLS 
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adnexed  or  almost  free,  very  niuaerous,  itarroic^  croatUd,  pure 
white.  STEM  3-7.5  cm.  loug,  2-(>  mm.  thick,  equal,  Iwlloic,  rcddiah- 
broimi  clothed  below  aud  upwards  by  a  whitish  down  or  tomentum, 
denser  at  base,  sometimes  absent  at  apex.  SPORES  minute,  ellip- 
tical, 5-6x3-4  micr.  ODOR  and  TASTE  of  garlic,  persistent  in  the 
mouth. 

''On  damp  shaded  ground.     July." 

Reported  by  Longyear.  It  is  evidently  related  to  M.  prasiosmus, 
from  which  it  differs  markedly  in  the  size  of  the  spores  and  the 
crowded,  narrow,  pure  white  gills.  It  approaches  Richen's  idea  of 
M.  praHosmus  more  closely  than  the  preceding.    I  have  not  seen  it. 

38.     Marasmius  varicosus  Fr. 
Epicrisis,  1836-38. 
Illustration:     Cooke,  111.,  PI.  1121. 

PILEUS  1-2.5  cm.  broad.  i)liant,  campanulate  then  plane,  obtuse, 
sometimes  with  shallow  umbilicus,  at  first  dark  reddish-brown,  al- 
most purplish,  opaque,  somewhat  paler  in  age,  radiately  rugulose- 
sliiatulate,  innately  silky.  FLESH  concolor,  slightly  Heshy. 
GILLS  adnate-seceding.  sometimes  sinuate-subdecurrent.  very 
erotcded,  very  narrow,  whiti.sli  at  the  very  first,  soon  stained  dilute 
reddish,  finally  darker,  scarcely  reaching  margin  of  pileus.  STEM 
3-5  cm.  long,  1-3  mm.  thick,  stuffed  soon  tubular,  equal  above,  some- 
what sfwngy-thickencd  at  base,  glabrous  al>ove  or  with  slight  gray- 
ish pubescence,  toicards  base  covered  by  spreading  or  strignsc  rusty, 
fulvous  hairs,  darlc  blood-red  within,  attached  by  rooting  bairs. 
SPOKES  minute,  nari-owly  ovate,  6-8x2.5-3  micr.,  smoolli.  white. 
ODOR  none.     TASTE  slightly  acrid  or  mild. 

Gregarious  or  solitary  among  fallen  leaves  and  dcbiis  in  Irnnddsc 
woods.     Ann  Arbor.     September.      [nfre(pient. 

Characterize<l  by  the  d:iil<  reddish mnber  to  jmrplish  i)ileus,  the 
<-i'owded  and  narrow  gills  and  the  ferruginous  c(»veiing  of  the  stem. 
^^'hen  wet  the  liaii-s  at  the  b.-ise  of  stem  are  alnntst  black.  P.y  re- 
moving the  toiiientnni  of  llie  stem  tlie  daik  red  Ih'sli  is  revealed  be- 
neath. Kicken  condtines  this  species  witli  1/.  fus-ro purpurea  V\\, 
but  niir  pbmts  cei-taiidy  lit  the  old  conce|»tion  of  .]/.  varicosus.  It 
must  iKtt  be  confused  with  I  lie  Idack  species  (d'  Collybia:  C  atnidi 
has  broad  gills;  ('.  pli.rijiis  ww.  buks  the  hniiy  cdvcring  on  the 
stem;   ('.  crixilhlis   li;is   ;i    t';ll'ili;iceiis    t;iste.     'I'lie   ilitei'inr  (if   the  stem 
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of  M.  varicosus  seems  to  secrete  a  dark-red  juice,  but  it  is  quite  dif- 
ferent from  Mycena  haematopoda. 

**Stem,  at  least  ivhen  dry,  everywhere  pruinose-velvety. 

39.  Marasmius  erythropus  Fr.  var. 

Syst.  Myc,  1821. 

Illustrations:     Cooke,  111.,  PL  112.3. 

Gillet,  Champignons  de  France,  No.  441. 

Patouillard,  Tab.  Analyt.,  No.  577. 

Patouillard,  Tab.  Analyt.,  No.  125   (as  if.  calopus). 

PILEUS  1-2.5  cm.  broad,  hemispheric-campanulate,  then  plane, 
obtuse  or  subumbonate,  pruinate,  dark  rose-madder,  darker  on  disk, 
rugulose  when  dry,  mxirgin  at  first  incurved.  FLESH  white,  thin. 
GILLS  narrowly  adnate,  seceding,  subdistant,  ventricose,  rather 
broad,  white  or  tinged  ochraceus,  scarcely  intervenose,  edge  very 
entire.  STEM  4-5  cm.  long,  1-1.5  mm.  thick,  equal,  horny,  stuffed 
then  hollow,  dark  reddish-brown  to  blackish  below,  tough,  flexuous. 
pallid  at  apex,  minutely  pruinose,  with  an  enlarged  mycelioid  base. 
SPORES  elliptical-lanceolate,  curved-apiculate,  7-9x3-3.5  micr. 
CYSTIDIA  none.     ODOR  and  TASTE  mild. 

On  decaying  leaves  and  twigs,  on  the  ground  in  frondose  woods, 
especially  of  beech.    Ann  Arbor.    July-September.    Rare, 

This  approaches  M.  glaljellus  and  M.  calopus  Fr. ;  from  the  former 
it  is  separated  by  its  different  spores  and  gills,  from  the  latter  by 
its  pruinose  stem.  Some  specimens  seem  to  have  an  entirely  glab- 
rous stem,  thus  being  close  to  M.  calopus.  The  color  of  pileus  does 
not  change.  The  pileus  is  not  sulcate  as  in  M.  siccus.  It  departs 
from  the  descriptions  of  European  authors  in  the  spore-size  and 
the  less  distant  gills. 

40.  Marasmius  velutipes  B.  &  C. 

Ann.  &  Mag.  N.  H.,  1859  (N.  Y.  State  Mus.  Rep.  23,  Peck). 
Illustration :    Hard^  Mushrooms,  Fig.  105,  p.  140,  1908. 

"PILEUS  1.5-3.5  cm.  broad  convex  or  expanded,  glabrous,  gray- 
ish-rufous when  moist,  cinereus  when  dry.  FLESH  thin,  submem- 
branaceus.     GILLS  very  narrow,  crowded,  whitish  or  gray.    STEM 
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7-12  cm.  long,  sleiuler,  equal,  hollow,  clothed  icitli  a  dense  grayish, 
velvety  tonienttini  throughout.'' 

Peck's  description,  given  above,  ditiei's  from  Berkley's  in  iSac- 
cardo,  in  tliat  the  cap  does  not  have  an  umbilicus,  and  in  the  much 
longer  and  slender  stem.     No  spore-measurements  are  published. 

Among  fallen  leaves  in  woods,  on  the  ground.    Ann  Arbor. 

Our  specimens  were  verified  by  Peck.  The  spores  measure  6-7x4 
micr.,  oval  to  ovate,  smooth. 

41.     Marasmius  resinosus  (Pk.)     Sacc. 

N.  Y.  State  Mus.  Rep.  24.  1872  (as  M.  deciirrens  Pk.). 
X.  Y.  State  Mus.  Bull.  07,  1903   (as  var.  nive^is  Pk.). 
Sylloge  Fungorum,  Sacc,  Vol.  V.,  p.  522. 

PILEUS  5-12  mm.  broad,  convex,  then  expanded  and  depressed, 
pliant,  tough,  dull  irhite,  rarely  grayish  or  ta,wny,  sometimes 
umbilicate  or  subinfundibuliform,  even  or  suhrugulose,  ghtiiduJar- 
pubescent.  FLESH  thin,  submembranaceus.  GILLS  arcuate- 
decumnt,  close  to  subdistant,  narrow ,  white  or  whitisli,  often  veined 
or  forked,  edge  llocculose.  STEM  2-5  cm.  long,  0.5-1  mm.  thick, 
slender,  equal,  tough,  cartilaginous,  glandular-pruinose,  tubular, 
not  striate,  white  then  i)allid.  attached  hy  floccose  base,  rarely  con- 
riueiit.  Sl'OKI^S  oval-lanceolate,  G-7x3-4  micr.,  smooth,  while. 
STERILE  CELLS  on  edge  of  gills  numerous,  narrowly  clavate,  ob- 
tuse. ;iOxf;-7  micr.     ODOK  and  TASTE  mild. 

Gregarious  or  subcaespitose,  attaclied  to  gra.ss,  sticks,  leaves,  etf., 
in  frondose  woods.  Ann  Arbor.  July-September.  Frequent  locally 
after  heavy  rains. 

ThT'  jMibescence  of  cap  and  stem  is  due  to  iiiimito,  .sliort  liairs 
wliicli  are  often  glandular-tipped  as  seen  uiKh-r  I  he  microscope. 
\\'hen  rubbed  between  the  fingei-s  tlie  fresh  i»iaiii  IVcls  rcsinnus.  Tbe 
decurrent  gills  suggest  an  Omplialia,  but  the  reviving  and  tougli 
subsf;mc('  (»r  tlie  phint  are  diaracteristics  wliicb  jibicc  it  here.  It 
was  lirst  ii:iiihm|  1/.  ihai rrrns  by  IN-ck.  \\h<»  lia|i|it'ii('(l  on  siicciiiiciis 
\\lii(  li  wcic  not  at  ail  typical  as  to  tlie  color  of  |lu»  c;ij>.  Saccardo 
<li;iiiii('i|  the  spccilic  name  to  n  sinosus,  because  drcurr<')if<  was  pre- 
occn|>ie(!.  L.itrr,  I'eclc  named  ilie  eommoii  form  \ar.  iiircus,  wliicli 
still  later  lie  changed  to  \ai'.  cniiitidisiiiius.  .Ml  these  names  should 
be  dropped,  since  the  plant   is  practically  always  white. 
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Section  III.  Calopodes.  Stem  instititious,  (i.  e.,  inserted,  the 
mycelium  hidden),  short,  not  rooting. 

*Stein  entirely  glabrous. 

42.     Marasmius  scorodonius  Fr. 

Syst.  Myc,  1821. 

Illustrations:     Cooke,  111.,  PL  1125. 
Ricken,  Blatterpilze,  PI.  24,  Fig.  6. 
Hard,  Mushrooms,  Fig.  109,  p."  144. 

Michael,    Fiihrer   f.    Pilzfreunde,    Vol.    II,    No.    44    (as    M. 
alliatus) . 

PILEUS  5-12  mm.  broad,  pliant,  convex  then  plane,  margin  at 
length  elevated,  rufous-tinged  at  first,  then  whitish,  glabrous, 
wrinkled  in  age,  crisped  on  margin.  FLESH  thin,  membranaceus. 
GILLS  adnate,  narrow,  close  to  subdistant,  whitish,  crisped,  edge 
minutely  flocculose.  STEM  2-3  cm.  long,  1-2  mm.  thick,  tapering 
downward,  horny,  tubular,  terete  or  compressed,  reddish,  apex  whit- 
ish, glabrous,  inserted  by  the  naked,  blackish  base,  somewhat  shin- 
ing. SPORES  narrowly  oval-lanceolate,  pointed-apiculate,  6-8x.3-4 
micr.,  smooth,  white.    ODOR,  when  bruised,  strong  of  garlic. 

Attached  to  base  of  grass,  herbs  and  rootlets  in  fields,  roadsides, 
grassy  places  in  or  near  woods.  Ann  Arbor,  New  Richmond,  etc. 
Probably  throughout  the  state.  June-September.  Infrequent,  but 
abundant  locally. 

Var.  calopus  {M.  calopus  Fr.). 

Syst.  Myc,  1821. 

Illustration  :    Plate  VIII  of  this  Report. 

PILEUS  5-10  mm.  GILLS  adnewed,  rather  broad,  emarginate. 
subdistant.  STEM  2-3  cm.  long^  1  mm.  thick,  reddish-bay  color  be- 
low, pallid-brownish  above.  ODOR  fadnt  or  none,  more  noticeable 
when  drjiug.     (Spores,  etc.,  same  as  31.  scorodonius.) 

Attached  to  grass  stalks,  etc.,  in  woods.    Ann  Arbor. 

31.  scorodonius  is  known  by  its  glabrous,  tapering  stem,  narrow 
gills  and  strong  odor  wlien  the  ])lant  is  crushed.  31.  calopus  is  con- 
sidered identical  by  some,  but  its  slight  odor,  and  different  gills 
show  it  to  be  at  least  a  variety.  Hard's  figure  scarcely  represents 
either  plant  as  it  occurs  liere.     This  species  has  long  been  used  in 
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Europe  as  a  seasoning  for  luiitton-roasts,  lor  other  mushrooms  aud 
gravies. 

**Ste7n  minute'lij  velvety  or  pni'mose. 

43.     Marasmius  foetidus  Fr. 
Syst.  Myc,  1S21. 

Illustrations:     Cooke,  111..  PI.  1134. 

Gillet.  Champignons  de  France,  No.  442. 
Hard,  Mushrooms,  Fig.  104,  p.  139,  1908. 

'•Pileus  1-3  cm.  broad,  pliant,  convex  then  expanded  and  urn- 
hilicate,  fulvous-bay  color  or  rufescent,  plicatestriate,  pallid 
alutaceus  when  diy,  margin  incurved.  FLESH  submembranaceus. 
GILLS  adnexed,  joined  in  a  collar  behind,  distant,  rufescent  or  yel- 
lowish, somewhat  subdecurrent.  STEM  2-3  cm.  long,  1-2  mm.  thick, 
tubular,  chestnut-brown  or  paler,  velvety-pruinose,  inserted  by  the 
floccose  base  on  wood.  ODOR  very  disagreeable,  but  not  of  garlic 
similar  to  J/,  performs/'    Spores  7-8x3.54  micr.  (Pennington). 

I  have  not  seen  this  species  within  the  borders  of  the  state,  but 
do  not  doubt  that  it  occurs.  It  is  not  IJeliomyces  joetans  Pat.,  as 
some  think.  It  occurs  on  wood,  fallen  branches,  etc.  The  descrijv 
tion  is  adajiicd  from  Kicken. 

44.     Marasmius  olneyi  B.  I'C-  C. 
Anil.  .V:  M.I-    X.  II..  IS.'.:). 

I'lIJil'S  1-1..")  (111.  l>road,  ])li;iiit,  convex,  soon  cxiiaiKlcd  ]>l;iiu' und 
d«*|»r('ss(Ml.  gliiitious.  rufcuoent,  striate  when  moist,  at  length  radi- 
jitely  niirosc.  dull  luster.  FLESH  membrjiiious,  concclor.  frlLLS 
aftacjnd  to  ii  colhif  irlticli  sicrdfff  fro}ii  xtciii,  siibdistniit.  narrow. 
irJiHr,  arid,  cd^c  soiiicw  lia  t  crciiiilalc.  S'l'I'.M  L'  1  cm.  long.  1  mm. 
thick,  dilalcd  al  ap<'\,  tnlmlar.  even,  irliitc  lo  jxiU'td .  iniiiuli'ly 
jtubcscentfloccosc.  (it  Irinii/h  il  dnirnmird  and  inserted  al  base. 
SPORES  narrowly  clliplic  lancc(da  Ic.  |iniiitcd  af  diic  cml.  Ullxl." 
micr..  smooili,  white.     (MkU\  mine. 

On  fallen  loaves  and  twigs,  in  froiidose  woods  (»f  beech,  inajde.  etc. 
New    IJiclinmnd.      Se|iteinl»ei-. 

Tliis  and    )/.  h  j,tn/iii.^   IM<.  seem  closely  related,  tlie  l.ltter  dilVeiani;. 
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according  to  the  description,  by  its  glabrous  stem  and  the  spores 
Avhich  measure  7-9x3-4  micr. 

45.     Marasmius  caricicola  Kauff. 
N.  A.  F.,  Vol.  IX,  p.  277,  1915. 

PILEUS  4-8  mm.  broad,  convex-expanded,  ohtuse,  radiately  and 
broadly  sulcate  or  alveolate,  pure  white,  toughish.  pliant,  reviving. 
pruinose.  FLESH  very  thin,  membranaceus.  GILLS  adnate,  thick, 
very  distant,  rather  broad,  pure  white.  STEM  very  short,  about 
2  mm.  long,  0-7  mm.  thick,  terete,  equal,  central,  subglabrous,  jmre 
white,  horizontal  or  ascending,  inserted  hy  a  naked  base.  SPORES 
elliptical-ovate,  narrowed  toward  apiculus,  obtusely  rounded  at  op- 
posite end,  15-18x6-6.5  micr.  when  mature,  smooth,  white.  BASIDIA 
2  or  4-spored,  about  45x7  micr.,  elongated-clavate.  STERIGMATA 
stout,  awl-shaped,  7-8  micr.  long.     ODOR  none. 

Gregarious,  on  lower  portion  of  Carex  stems,  in  marshes,  willow 
swamps,  etc.     Ann  Arbor.     October-November.     Common  locally. 

Differs  from  M.  candidus  Fr.  in  the  sense  of  all  authors,  in  that 
the  pileus  is  not  umbilicate  nor  hemispherical,  in  its  naked,  inserted 
base  of  the  stem,  and  probably  in  the  spores.  Quelet  (Jura  et.  Vos- 
ges)  gives  the  spores  of  the  same  length  for  M.  candidus.  Cooke 
(111.)  gives  minute  spores,  and  Patouillard  (Tab.  Analyt.)  figures 
them  fusiform  for  M.  candidus.  Hard's  photograph  (Mushrooms. 
Fig.  107,  p.  142,  1908)  can  scarcely  be  considered  as  the  M.  candidus 
of  Fries,  whose  plant  is  described  as  minute,  but  is  apparently  if. 
magnisporus  Murr.  Manifestly,  M.  candidus  Fr.  is  not  well  under- 
stood. 

The  trama  of  the  pileus  is  composed  of  compact  long,  thickish, 
hyaline  hyphae,  differentiated  at  the  surface  into  globose,  hyaline 
cells  6-7  micr.  in  diameter. 

SUBGENUS  MYCENA:  Margin  of  pileus  at  first  straight  and 
appressed.  Stem  horny,  tubular,  sometimes  stuffed,  tough  and  dry. 
Pileus  submembranaceus. 

Section  IV.  Chordales.  Stem  radicating  or  attached  by  floccose- 
radiating  liairs. 


I 
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46.     Marasmius  cohoerens  Fr. — Brcs. 

Epicrisis,  1836-38  (as  Mycenaj. 

Illustrations :    Fries,  Icoues,  PI.  80,  Fig.  1  (as  Mycena  cohoerens) . 
Ricken,  Bliitterpilze,  PI.  25,  Fig.  4. 
Atkinson,  Mushrooms,  Fig.  127,  p.  133,  1000. 
Hard,  Mushrooms,  Fig.  106,  p.  111. 

PILEUS  1-2.5  cm.  broad,  campauulate-expanded,  obtuse,  some- 
times umbonate,  even,  or  striatulate  wlieu  moist,  soft-velvety,  vina- 
cesfj-cinnamou  to  chestnut  color,  fading  to  alutaceus,  margin  at 
length  repand-wavy.  FLESH  thin,  concolor.  GILLS  adnate, 
rounded  behind  or  sinuate,  seceding,  moderately  broad,  ventricose, 
close  to  subdistaut,  i)allid  at  first,  soon  colored,  brown,  brick  red 
to  reddish-brown  from  the  dark-colored,  spiculate  cystidia,  some- 
times intervenose.  STEM  5-15  cm.  long,  4-6  mm.  thick,  elongated, 
subequal,  horny,  tubular,  even,  glabrous  and  shining,  sometimes  oli- 
scurely  velvety  from  spicules,  bay-hroicn  to  chestnut,  pallid  at  di- 
lated apex,  base  darker  and  densely  floccose  with  interwoven  hairs 
which  join  the  stems  and  attach  them  to  substratum.  SPORES 
variable  in  size,  6-8.5x4-5  micr.,  oval-elliptical,  smooth,  white.  CYS- 
TIDIA numerous  over  entire  surface  of  gills,  Umccolatc-aciculate. 
65-05x8-10  micr.,  reddishhroicn.  ODOR  ''somewhat  disagreeable." 
(Ricken.) 

Caespitose  and  coherent,  on  the  ground  or  much  decayed  wood, 
in  frondose  woods.  Throughout  the  state.  July-September.  Not 
infreciuent. 

The  rigid,  lioriiy,  dark  stems,  joined  uL  base  by  a  mass  of  wliite 
iiiy(('ii;il  thread.s,  the  numerous  cystidia  and  the  si/.e,  distinguish 
this  well  marked  ]»liiiit.  Sometimes  they  grow  singly.  Collyhin 
Uichnophylla  iJerk  and  Collybia  spinidijcra  Pk.  have  been  shown  by 
Atkinson  to  be  identical  witli  it.  It  is  often  referred  to  as  Mycena 
'  cohoerens.  The  surface  of  the  pileus  and  of  the  stem  are  usually 
covered  by  dark  spieides  like  those  of  the  gills,  and  the  color  of  any 
of  tliese  parts  varies  in  prdportion  to  their  altundanie.  These 
sjiicules  are  microscopic  in  size. 

47.     Marasmius  elongatipes  I'k. 
N.  V.  Stale  Mns.  Kej..  l'C,  ISTI    (as  .1/.  Innni/Hs  I'k.i. 

"PILEUS  8-12  mm.  bnciil.  conxcx.  'dalinius.  tindv  striate  on  the 
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margin,  tawny-red.  FLESH  membrauaceus.  GILLS  adnate,  close, 
white.  STEM  5-12  cm.  long,  filiform,  tall,  straight,  equal  hollow, 
pruinose-tomentose,  radicating,  brown  or  fawn  color,  apex  white." 
SPOKES  7-8x.3.5  micr.  (Pennington.)  Among  fallen  leaves  in  woods. 
Rare. 

It  has  been  suggested  that  this  is  identical  with  M.  chordalis  (Fr.) 
Bres.  I  will,  therefore,  append  Bresadola's  description  of  that 
species : 

"Pileus  1-2.5  cm.  broad,  convex,  soon  umbilicate,  then  expanded, 
dry,  umher,  then  livid-whitish,  marked  tvith  reddish  sjiots,  pruinose 
under  a  lens,  with  an  incurved,  at  first  striate  then  sulcate  margin. 
FLESH  membranaceus.  GILLS  adnate  to  subdecurrent,  distant, 
whitish,  at  length  straw  yellow  and  reddish  spotted.  STEM  7-10 
(rarely  15)  cm.  long,  1-2  mm.  thick,  straight,  stuffed  by  a  pith,  (then 
hollow),  date-hroicn,  apex  whitish,  densely  gray  pruinose,  in  wet 
weather  the  surface  is  shiny  from  yellowish  watery  drops.  SPORES 
fusoid-ventricose,  8-10x6  micr.,  hyaline  under  microscope.  CYS- 
TIDIA  fusoid.    BASIDIA  clavate,  40x4-6  micr.     ODOR  none." 

It  is  evident  that  here  are  two  forms  of  Marasmius,  clearly  dis- 
tinguishable by  the  colors.  Specimens  have  been  sent  from  Europe, 
according  to  Pennington  (information  by  letter)  marked  M.  chor- 
dalis, which  had  the  color  of  our  M.  elongatipes.  It  seems  probable 
that  there  are  two  species  in  Europe  which  are  confused  under  the 
one  name.  Bresadola's  figure  does  not  illustrate  our  plants  and 
Peck's  name  should  be  retained.  It  was  originally  called  M.  longipes, 
a  name  which  had  been  pre-empted. 

48.     Marasmius  papillatus  Pk. 
N.  Y.  State  Mus.  Rep.  24,  1872. 

PILEUS  5-15  mm.  broad,  convex-expanded,  markedly  papillate, 
striatulate  on  margin,  dingy  whitish  with  pink  tinge,  opaque, 
slightly  subtomentose  or  glabrous.  FLESH  submembranaceus. 
GILLS  broadest  behind,  decurrent  by  tooth,  narrow  in  front,  closq 
to  subdistant.  whitish  or  tinged  yellowish.  STEM  2-5  cm.  long,  1 
mm.  thick,  equal,  elastic,  toughish,  hollow,  pruinose,  pallid,  tinged 
flesh  color,  slightly  darker  below,  distinctly  rooting.  SPORES  10-11 
x3-4  micr.,  subcylindrical,  smooth,  white.  CYSTIDIA  few,  scat- 
tered, narrowly  lanceolate,  about  50x5-6  micr.,  acuminate. 

Gregarious,  on  decayed,  mossy  logs  in  coniferous  regions.  Bay 
View,  New  Richmond.     July- September.     Infrequent. 
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Easily  kuowu  by  ils  habitat,  the  small  ruiinded  umbo  on  the  cap 
and  the  incarnate  tinge  of  cap  and  stem, 

49.     Marasmius  siccus  (Schw.)  Fr. 

Synop.  Fung.  Car.,  1822   (as  Mycena  siccus). 

N.  Y.  State  Mus.  Eep.  23,  1870  (as  J/,  cainijaniihitus  Pk.i. 

N.  Y.  State  Mus.  Bull.  105,  lOOO. 

Illustration:    Hard,  Mushrooms.  PI.  17,  Fig.  110,  p.  116,  1908. 

PILEUS  1-2.5  cm.  broad,  or  sometimes  smaller,  at  first  subcou- 
ical,  broadly  campanulate.  at  length  often  depressed  in  center,  dry, 
glabrous,  du-tantly  radiatcJy  striate-sulcatc  to  the  disk,  ochraceus- 
reddish  to  bright  rose-madder,  darker  on  disk,  in  age  sometimes  fer- 
ruginous. FLESH  membrauaceus.  GILLS  free  or  slightly  attached, 
narrowed  toward  stem,  broad  in  front,  distant,  white  or  tinged  by 
color  of  pileus,  subvenose.  STEM  4-8  cm.  long,  slender,  horny,  ghih- 
rous  a-nd  shining,  blackish-brown,  often  pallid  to  white  at  apex, 
tubular,  attached  to  leaves,  etc.,  by  small  mycelioid  base.  SPORES 
elongated  oblong-lanceolate,  narrowed  to  the  pointed  apiculus, 
variable  in  size,  13-18  (up  to  21  j  x3-1.5  micr.,  smooth,  white.  ODOR 
mild. 

(Jregarious,  on  fallen  leaves,  twigs  and  debris  in  frundose  woods 
Throughout  the  State.     July-September.     Frequent. 

One  of  our  most  beautiful  species  of  Marasmius,  due  to  its  bright 
colors  when  in  full  luxuriance.  The  color  varies  considerably  and  in 
age  is  often  rusty-reddish  on  the  cap.  The  stem  is  paler  at  times 
wiien  young.  The  spores  are  very  variable,  and  either  continue  to 
mature,  or  in  wet  weather  become  elongated  by  the  first  stages  of 
germination.  I'eck  referretl  it  to  the  .species  of  Schweinitz,  whose 
specimens  of  M.  siccus  are  preserved  in  the  herbarium  of  the  Phila- 
<lelphia  Academy  of  Science.  This  species  has  been  reported  by 
De  Seynes  as -occurring  in  the  region  of  the  Congo  in  Africa. 

50.     Marasmius  felix   More. 
Jour.  ]ilyc()l..  \'(.l.  12.  IIHIC. 

PIM^rS  :5-S  iiiiii.  In'ond.  coiiNcx  I'liinc,  dry.  glaltrous.  strialo- 
rugulose  when  <liy.  rnjcHCcnt.  FlyliSIl  menibranaceus.  (JILLS 
adnate.  not  luowd.  dishnit,  white,  venose,  sometimes  forked.  STI"'>r 
2-8  cm.  long,  tiliform.  Itrownisii   lo  Itlackish-browu,  sometimes  wliit- 
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ish    at   apex,   minutely    brown-pubescent    or    velvety,    instititious, 
slightly  brown-haiiy  at  insertion,  base  attached  to  veins  of  fallen 
oak  leaves.    SPORES  elliptical,  7-9x4-5  micr.,  smooth,  white. 
In  frondose  woods.    Ann  Arbor. 

Section   V.    Rotulae.    Stem  instititious,  filiform,  horny  or  rigid- 
setaceous.     (Attached  to  leaves,  twigs,  etc.) 


51.    Marasmius  rotula  Fr. 


Syst.  Myc,  1821. 


Illustrations:    Cooke,  111.,  PI.  1129. 

Gillet,  Champignons  de  France,  No.  443. 

Berkeley,  Outlines,  PL  14,  Fig.  7. 

Ricken,  Blatterpilze,  PL  25,  Fig.  10. 

Hard,  Mushrooms,  Fig.  108,  p.  143. 

Conn.  State  Geol.  &  Nat.  Hist.  Surv.,  Bull.  15,  PL  5. 

PILEUS  4-10  mm.  broad  (rarely  broader),  pliant,  hemispherical- 
convex,  snhumboiiSite-iwihiUcate,  white  or  whitish,  umbilicus 
darker,  radiately  plicate,  glabrous,  margin  crenate.  FLESH  mem- 
branaceus.  GILLS  attached  to  a  free  collar  'behind,  distant, 
broad,  whitish-pallid.  Stem  2-5  cm.  long,  filiform,  horny,  tubular, 
black  or  brownish-black,  whitish  at  apex,  entirely  naked,  institi- 
tious. SPORES  lanceolate-fusiform,  6-9x3-4  micr.,  smooth,  white. 
ODOR  none. 

On  fallen  twigs,  leaves  and  around  base  of  living  trunks,  gre- 
garious.   Throughout  the  State.    May-September.    Very  common. 

Often  in  great  abundance  after  rains  in  woods,  around  shade 
trees,  thickets,  etc.,  and  is  our  commonest  Marasmius.  Its  beauti- 
fully pleated  white  cap  and  black  stem  cause  it  to  be  a  striking 
little  plant  when  moist  and  fully  expanded.  Sometimes  the  plants 
arise  in  series  along  a  prostrate  black  strand,  and  are  then  often 
sterile. 
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52.     Marasmius  graminum  Libert. 

Plant.  Crypt.,  1837. 

Illustrations:     Cooke,  111.,  PI.  1129. 
Berkeley-,  Outlines,  PI.  11,  Fig.  8. 
Gillet,  Champignons  de  France,  No,  113. 
Ricken,  BUUterpilze,  PI.  25,  Fig.  9. 
Patouillard,  Tab.  Analvt.,  Xo.  325. 

'•PILEUS  minute,  2-1  mm.  broad,  nearly  plane,  umbonate,  pale 
rufo-ua,  silicate,  the  furrows  paler,  umbo  brown.  GILLS  few,  sub- 
ventricose,  cream-colored,  iutervenose,  attached  to  a  free  collar. 
STEM  2-1  cm.  long,  capillar}^,  shining-black,  apex  white,  entirely 
naked."  SPORES  obovate,  5-G  micr.  long  (Sacc.j  ;  lanceolate,  12-15 
x3-l  micr.  (Ricken)  (Schroeter)  ;  globose,  3-4  micr.  diam.  (Massee) 
(Cooke'). 
Gregarious,  attached  to  grass-leaves.  Southern  Michigan. 
The  description  is  adapted  from  Berkeley.  Ricken  and  Schroeter 
describe  it  somewhat  differently:  ''PILEUS  bright  reddish-yellow 
or  brownish-orange,  depressed  and  darker  in  center.  GILLS  very 
distant,  all  the  same  length,  white  or  whitish.  STEM  entirely 
brownish-black  or  whitish  at  ai>ex,  hair-like  in  form,  tough  and 
hard.''  (Otherwise  as  above,  but  with  long  spores.)  The  very-  dif- 
ferent sizes  reported  for  the  spores,  show  it  to  be  as  yet  an  uncer- 
tainly understood  species.    I  have  no  record  of  the  spores. 

53.     Marasmius  androsaceus  Fr. 

Syst.  Myc,  1821. 

Illustrations:    (V.oke,  111.,  PI.  1120. 

Gillet,  Champignons  de  France,  No.  139. 
Ricken,  Bliitterpilze,  PI.  25,  Fig.  G. 
Hard.  Mushroonis,  Fig.  103,  p.  138,  1908. 

Pir>ErS  WA'l  mm.  l»r(»;i(].  at  lirsl  snI)li(Miiis|iIi('ric:il.  soon  ex- 
jcindcd  ami  dej)resse<l-umbili('ate,  reddi.sli  Uromi  or  with  imrplif^h- 
lint,  sometimes  whitish,  distantly  sulcalestriate  or  radiatcly 
wrinkled,  glabrous.  FLIOSII  membranaceus.  GILLS  adiiatr,  thick- 
ish,  diHtniit.  moderately  hroiid,  sometimes  forked.  (Icsli  color  or 
rufesciMit.  STl'.M  ."'-(I  cm.  l<»ng,  (•(tjriUani,  tiihnJar,  tough  and  hard 
glabnius-sliining,  hlmk,  apex  ]>aler,  t^pial  (»r  dilated  at  apex,  insti- 


80  THE  AGARICACBAE  OF  MICHIGAN 

titious.    SPOKES  lanceolate,  6-8x2.5-3  micr.,  smooth,  Avhite.    ODOR 
none. 

Gregarious,  attached  to  fallen  leaves,  twigs,  pine  needles,  etc. 
Houghton,  New  Richmond  and  probably  throughout  the  state. 
July-September. 

■  Xot  to  be  confused  with  M.  perforans  Fr.  which  has  a  similar  ap- 
pearance, but  differs  in  possessing  a  strong,  specific  odor  (not  of  gar- 
lic), and  in  its  minutely-velvet}^  stem  covering. 

54.     Marasmius  epiphyllus  Fr. 
Syst.  Myc,,  1821. 

Illustrations:     Cooke,  111.,  PL  1137. 
Patouillard,  Tab.  Analyt.,  No.  219. 

PILEUS  2-8  mm.  broad,  convex,  at  length  flattened  and  d^ressed 
or  subumbilicate,  subpruinose  or  glabrous,  milk-wliite  rugulose. 
FLESH  membranaceus.  GILLS  adnate,  few,  very  distant,  white. 
STEM  1-4  cm,  long,  filiform,  equal,  reddish-hromn,  paler  or  whitish 
at  apex,  prumose,  pul)escent  toward  base,  instititious,  tough. 
SPORES  narrowly  fusiform-lanceolate,  9-12x3-4  micr,,  smooth, 
white.  CYSTIDIA  moderately  abundant,  on  sides  and  edge  of  gills, 
40-50x7-8  micr.,  subacuminate,  narrowly  lanceolate,  BASIDIA  30x7 
micr.,  4-spored,     ODOR  none. 

Gregarious,  on  fallen  leaves  of  oak,  etc,  attached  to  midrib  and 
veins,     Ann  Arbor,     October, 

Distinguished  from  the  preceding  by  the  pruinose  stem.  M.  in- 
stititious  Fr,  is  said  to  differ  by  the  sulcate-plicate  pileus  and  the 
thicker  stem  which  tapers  downward.  The  spore-sizes  given  by 
various  authors  clash  here  as  in  many  other  cases.  Massee  and 
Cooke  give  them  as  3x2  micr. ;  Morgan  (ex  Saccardo)  as  6-7x2,  Our 
plants  appear  to  be  those  of  Ricken, 

55.    Marasmius  capillaris  ]\Iorg. 
Ann,  Soc,  of  Nat,  Hist,  Jour.,  Vol.  6,  1883. 

PILEUS  2-6  mm.  broad,  convex,  umbilicate,  plicate-sulcate,  alu- 
taceus  sometimes  darker,  with  loTiite  umMlicus,  glabrous,  FLE^H 
membranaceus,  GILLS  adnate  to  a  free  collar,  moderately  broad, 
white,  distant,  STEM  3-5  cm.  long,  capillary,  equal,  long,  black, 
scarcely  whitish   at   very  apex,   glabrous-shining,   tubular,   tough. 
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instititious.  Sl'ORES  obloug-lanceolate,  8-10x4-5  micr.,  smooth, 
white.     ODOR  none. 

Gregarious  on  fallen  leaves  ol"  oak.  etc.,  twigs  and  sticks  in  woods. 
Ann  Arbor.    September. 

Known  by  its  long,  tiliform  black  siciii  and  the  white  umbilicus 
which  is  in  marked  contrast  to  the  color  of  the  rest  of  pileus. 

Heliomyces  Lev. 
(From  the  Greek,  Jidios,  the  sun,  and  inypltcs,  a  fungus.) 

Flesh  tremelloid,  subcoreaceous,  reviving  in  moist  weather.  Pileus 
rugose,  sulcate  or  reticulate-ridged.  Stem  central,  confluent  with 
the  pileus,  tough.    Xo  veil.     Gills  with  acute  edge. 

Marasmiusdike  plants  with  a  gelatinous  trama,  usually  lignicol- 
ous.  The  species  are  few  and  have  been  poorly  studied;  probably 
most  of  them  occur  in  the  tropical  regions.  It  is  highly  desirable 
to  know  the  microscopic  structure  of  the  species  so  far  referred 
here.  Pleurotus  stihpolmattis  is  closely  related  to  this  genus,  and 
should  perhaps  be  included.  Only  two  species  are  represented  in 
my  collections. 

56.     Heliomyces  nigripes  (Scliw.)     Morg. 

Epicrisis,  18:iG-38. 

Illustrations:     Hard,  Mushrooms,  Fig.  115,  p.  15L'.  1908. 
Lloyd.  Myc.  Notes,  No.  5,  Fig.  19  and  L»0,  p.  4(). 

i'lLiOLS  1-2  cm.  broad,  xevy  thin,  imrc  clialh-irliUc,  convex  then 
expanded,  ])ruinose,  rugulose-subsulcate ;  tnomt  composed  of  suh- 
!fclatin(yns  liyphdc  much  interwoven.  GILLS  adnate  or  adnato- 
decurrent,  subdistant,  unequal,  intervenose,  some  forked,  white, 
rnfescent.  STIOM  L'-4  cm.  long,  1-1'  mm.  thick,  enlarged  and  usually 
compressed  ;iliu\c,  taj)ering  downwai'd.  iiislUitioiis,  cai-tilaginous- 
tougli.  hidck,  w  hite  i»iiiiiios<!  at  first,  minutely  tubular,  black  within. 
SI'OIMCS  coarsely  stellale,  !'>  5  raved,  hyaline.  S-!»  micr.  diam.  CVS- 
TlhlA   none. 

<)n  sticks,  stems  of  l'4(|uiselniii,  Inllcn  leaves,  etc.,  in  mixed  \v(ntds. 
New    Hicliinoml.     Septend>ei'. 

In  iigc  the  <o|(»rs  of  tlic  wliidc  |>l;inl  change  lo  ainlaceons.  Tliis 
sj)eci<'s  has  usually  iieeii  i-efeiTcd  to  Marasmins.  It  is  an  .\nierican 
Jilant  and  was  placed  in  tliat  genus  by  de  Scliweiuit/.  hi  his  North 
1 1 
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American  Species  of  Marasmiiis  (Jour.  MycoL,  Vol.  12,  p.  98),  Mor- 
gan included  it  under  Heliomyces,  where  it  probably  belongs,  al- 
though the  gelatinous  character  of  the  trama  is  not  vei'y  strongly 
developed.  Its  peculiar  spores  set  it  off  from  all  others;  Lloyd  has 
given  us  a  photograph  showing  their  stellate  character. 

57.     Heliomyces  pruinosipes  Pk.  var. 
N.  Y.  State  Mus.  Bull.  167,  1913. 

PILEUS  1-2  cm.  broad,  tremelloid,  convex  then  plane,  minutely 
pubescent,  hygrophanous,  dark  chestnut-brown,  becoming  paler, 
surface  marked  hy  convolute,  ci'otoded,  obtuse  ridges,  not  viscid. 
FLESH  thick,  becoming  tough  and  slightly  horny  when  dry, 
reddish-pallid.  GILLS  adnate  running  down  the  stem  by  short 
lines,  medium  broad,  close,  thin,  pallid  to  dingy  ochraceous,  becom- 
ing brownish-yellow  on  diying,  edge  entire.  STEM  3-4.5  cm.  long. 
3  mm.  thick,  equal,  hollow,  compressed,  somewhat  twisted  an<^ 
canaliculate  on  drying,  fibrous,  tough,  dark  chestnut  hrown,  fading, 
clothed  by  a  short  tomentose  pubescense.  SPORES  minute,  oblong, 
5x2.-5  micr.,  smooth,  white.  TRAMA  of  cap  of  large,  gelatinous,  in- 
terwoven hyphae,  which  in  cross-section  have  a  very  refractive  cen- 
ter; that  of  gills  of  similar  but  more  slender  hyphae.  ODOR  and 
TASTE  mild. 

The  specimen  was  sent  by  Mrs.  Cahn,  from  Detroit,  in  July.  The 
description  applies  only  to  our  plant.  It  departs  from  the  descrip- 
tion of  Peck  in  that  the  cap  does  not  at  first  possess  the  bright 
orange-red  colors  and  although  our  specimens  were  rather  fresh 
such  a  loss  of  color  by  fading  might  be  expected.  A  more  import- 
ant difference  is  the  distinct  cerebrose  surface  of  the  pileus  in  our 
plant,  not  mentioned  at  all  by  Peck ;  for  the  present  it  may  be  con- 
sidered var.  cerchrosus,  until  further  data  are  at  hand.  It  is  evi- 
dently rare,  but  there  is  a  curious  coincidence  in  its  discovery  in  the 
same  year  at  three  separate  localities,  viz.,  Vaughns  and  Ithaca, 
N.  Y.,  and  Detroit,  Michigan. 


LACTARIE^ 

Context  of  fruit-body  fleshy,  putrescent,  vesiculose;  stem  con- 
fluent witli  pileu.s  and  gills,  central;  gills  brittle,  attached,  acute  un 
edge,  mostly  with  cystidia  in  the  hymenium;  spores  sphoeroid, 
rough,  white,  yellowish  or  ochraceous. 

This  subfamily  is  shai'ply  set  oil'  from  the  others  by  the  vesiculose 
trama  of  the  fruit-body  and  the  echinulate  or  otherwise  roughened, 
globose  spores.  With  the  exception  of  the  Cortinarii,  no  other 
groups  develop  such  a  variety  of  bright-colored  pilei.  Mam-  of 
them  possess  a  strong  acrid  taste,  and  nearly  all  of  them  have 
specially  ditferentiated  hyphae  scattered  through  the  trama,  which 
in  the  Lactarii  secrete  a  milky  or  colored  juice.  The  hymenium  is 
composed  of  cyliudric-clavate  basidia  intermingled  with  cystidia ; 
the  latter  often  extend  into  or  below  the  subhymenium,  and  in  the 
young  plant  i)roject  above  the  basidia;  later  they  are  often  even 
with  the  re.st  of  the  hymenium.  In  a  few  cases  the  cystidia  are 
scanty  or  lacking.  The  subhymenium  is  differentiated  to  a  greater 
or  less  extent  in  the  different  species,  consisting  of  a  tissue  of  small 
roundish  cells  between  basidia  and  tranm. 

The  group  is  apparently  derived  from  Hygrophorus,  probably  by 
several  patlis.  The  gills  have  a  somewhat  waxy  consist(MK-y  in  some 
species,  reminding  one  of  the  gills  of  that  genus.  There  are  two 
well-marked  genera : 

Lactarins,  oxnding  a  milky  juice  when  wounded. 

Kussula,  withuut  this  juice. 

Lactarius  I'r. 
(From   tiic   Lnlin,   hic,   milk.) 

\'('il  iMMic;  liu*"  trama  coniiMtscd  of  vcsirulosc  tissnc.  and  iiitli  n 
mill://  or  colored  juice  which  cxinics  w  lieu  jilant  is  hiokcii :  gills 
rigid,  fi-agilc,  aculi*  on  (i|lgo ;  stem  central,  coiilluent  with  the  pilens; 
s|Mii('s  globose  or  snl)gl(»b(»st',  nsiially  ccliiiinlalo  or  vtM-rncosc,  w  liilc 
or  yellow  isli. 

I'"'lc'sliy  and  pnt  I'escenI  fungi,  often  of  large  size,  mostly  terresi  ii;il, 
sometimes  on  much  decaved  w.xxl.     The  genns  is  very  distinrf  ;uid 
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most  closely  related  to  Kussula,  from  which  it  differs  by  the  exuda- 
tion of  a  milky  or  colored  juice  from  the  gills  and  elsewhere  when 
wounded.  The  abundance  and  size  of  many  species  which  are  edible 
makes  this  an  important  genus  economically;  but  a  number  of 
species  are  believed  to  be  poisonous  and  must  be  carefully  dis- 
tinguished. 

The  PILEUS  may  be  white,  yellow,  orange,  green,  blue,  reddish, 
tan,  gvsiy,  etc.,  often  with  the  colors  in  variegated  zones  of  related 
hues.  It  is  either  dry  or  viscid,  glabrous,  velvety  or  tomentose,  and 
tlie  margin  which  is  at  first  involute  is  usually  much  more  velvety 
or  tomentose  than  the  center  of  the  pileus ;  in  some  species,  however, 
the  margin  is  naked.  The  GILLS  are  usually  adnate  at  first  or 
acuminate  on  the  stem,  becoming  spuriously  decurreut  in  many 
cases  as  the  margin  of  the  pileus  is  elevated  at  maturity  or  in  age. 
They  are  usuall}^  rigid-brittle,  and  exude  the  milky  juice  to  best 
advantage  when  quickly  cut  by  a  sharp-pointed  instrument.  They 
are  usually  of  unequal  length  and  often  forked,  sometimes  dicho- 
tomously  as  in  L.  piperatus.  The  color  of  the  gills  varies  from 
white  to  yellowish  or  grayish,  and  in  many  cases  they  become  dis- 
tinctly darker  in  age,  a  character  on  which  the  main  division  has 
been  based.  In  one  group  they  become  dusted  by  the  spores;  and  are 
said  to  be  pruinose  in  age.  The  STEM  has  a  rigid  cortex  with  a 
spong}^-stuffed  interior,  and  becomes  rather  brittle.  It  is  never 
fibrous  but  may  become  hollow  or  cavernous  with  age.  It  is  either 
white  or  has  the  color  of  the  pileus,  but  often  diluted.  Its  rigid, 
stiff-looking  appearance,  which  is  due  to  the  vesiculose  structure  of 
the  flesh,  gives. both  the  species  of  this  genus  as  well  as  those  of 
Russula  a  characteristic  pose  by  which  these  two  genera  are  soon 
easily  recognized.  The  TRAMA  has  a  structure  which,  along  with 
that  of  the  Russulas,  is  unique  among  the  Agaricaceae.  The  hyphae 
of  the  usual  slender,  filamentous  type  of  other  genera  are  rather 
scanty,  and  interweave  among  clusters  of  thin-walled,  parenchyma- 
like, isodiametric  cells,  forming  the  so-called  vesiculose  tissue. 
Mixed  Avith  the  filamentous  are  the  milk-bearing  hyphae,  called 
"latex-tubes"  or  ''lactiferes."  These  extend  lougtitudinally  up 
through  the  stem,  spread  out  in  the  pileus  and  extend  through  the 
gills.  The  "MILK,"  as  it  is  called,  is  usually  white  as  it  comes  from 
a  sudden  wound,  but  in  several  species  it  is  colored  blue,  orange  or 
red.  After  the  Avhite  milk  is  exposed  to  the  air  for  a  few  minutes,  it 
either  remains  unchanged  or  becomes  yellow,  lilac,  pink,  greenish 
or  grayish.  In  many  species  this  change  is  only  noticeable  where 
the  milk  touches  the  flesh,  and  the  latter  takes  on  the  corresponding 
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color.  In  a  few  species  the  juice  is  watery  or  a  diluted  white;  this 
was  considered  by  Fries  as  a  degenerate  condition  due  to  the  hab- 
itat. During  very  dry  weather  or  in  old  specimens  the  juice  is  dried 
up  and  does  not  respond  to  the  wounding  of  the  tissue.  Some  species 
of  Mycena  are  also  supplied  with  a  colored  juice,  but  these  lack  the 
vesiculose  trama  and  are  very  slender-stemmed  plants.  The  TASTE 
of  the  milk  and  llesh  is  often  very  acrid  in  fresh  plants  and  con- 
tinued sampling  of  many  specimens  the  same  day  is  apt  to  produce 
a  sore  tongue.  It  is,  however,  necessary  to  know  whether  a  species 
is  acrid  or  mild,  hence  cautious  tasting  of  minute  pieces  of  the 
gills  is  not  objectionable  and  if  kept  in  the  mouth  but  a  short  time 
and  not  swallowed,  no  harm  results.  This  character  is  of  great 
importance  in  determining  the  species  of  this  genus.  Some  species, 
usually  called  mild,  have  a  woody  or  bitterish  taste.  The  SPOKES 
are  globose  to  almost  broadly  elliptical  in  some  species.  The 
epispore  is  decorated  with  minute  spines,  reticulations,  etc.  The 
color  varies  from  white  to  yellowish,  not  nearly  as  variable  as  in 
the  genus  Kussula.  The  size  of  the  spore  is  not  sufficiently  different 
to  be  of  much  use  in  ordinary  diagnosis  of  species.  CYSTIDIA  are 
abundant  in  many  of  the  species,  and  are  apparently  of  tlic  same 
nature  as  in  Kussula. 

Many  species,  especially  those  with  a  mild  taste,  are  EDIBLE. 
and  are  mucli  prized  by  mycoi»hagists;  such  are  L.  deliciosKS,  L. 
roletnii.s,  L.  Jiijfjrojtlioroidcs,  L.  indifjo,  etc.  The  very  acrid  species 
slionld  be  li-ied  cautiously.  Some  are  considered  i>ois<)n<)us  an<l 
ha\('  been  so  m;irk<'d.  The  jtoison  is,  liowever,  not  of  the  same  order 
as  in  the  Amanitas,  and  Ihei-e  is  ;i  growing  belief  that  if  ]troperly 
]>rei)ared  most,  if  not  ;ill  of  tlieiii,  may  be  eaten  with  iui]Minity. 
L.  pipcratus,  wliose  milk  lias  a  most  excruciatingly  biting  ellect  on 
the  tongue  when  taken  from  a  fresh  jdant,  is  known  to  be  perfectly 
safe  after  it  is  cooked.  All  serious  accidents  which  liave  come  to  my 
ncdice  in  the  state,  have  been  traced  with  fair  certainty  to  the 
Amanitas.  Any  mushroom,  howcvei*,  especially  if  fried,  may  cause 
illness  to  i)eo|)le  with  pooi-  digestion  in  the  same  way  as  many  other 
delicious  articles  of  food. 

The  Lactarii  are  most  abundant  during  .Inly  and  .\ngnst.  with  a 
similar  seasonal  i-ange  as  the  Knssnlas.  They  nl'ten  <Mtiir  in  iai-ge 
nundiers  in  ihc  o|pcn  wooils  uf  hinlier  gi'unnd.  aitlionali  simir  spet'ies 
are  mostly  limited  lo  swamps,  Itogs  and  low  rich  woods.  I  iia\'e  seen 
hundreds  <ir  individuals  of  several  sjiecies,  inrluding  /..  rrlhrnis 
in  an  area  sexcral  i-ods  in  exiciit.  Others  like  /,.  iiiilii/n  are  mostly 
few    in  a  place  an<l  occur  in  widely  separated   localities. 
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The  Friesian  arrangement  into  two  main  groups  is  here  retained. 
Other  groupings  which  have  been  attempted,  seem  to  me  to  have 
brought  out  no  clearer  relationships  and  tend  only  to  complicate 
matters.  The  main  divisions*  are  here  considered  as  subgenera. 
These  haye  been  subdivided  into  sections,  depending  on  the  char- 
acter of  the  surface  of  the  pileus,  and  on  the  taste.  The  key  includes 
only  the  species  so  far  identified  from  plants  gathered  within  the 
state. 

Key  to  tJie  Species 

(A)     Milk  brightly  colored  from  the  first.     [See  also  .(AA)   and   (AAA)], 
(a)     Young  gills  and  milk  indigo-blue.     78.    L.  i7idigo  Schw. 
(aa)     Not  indigo-blue. 

(b)     Young  gills  and  milk  dark  red.     76.     L.  siihpurpureus  Pk. 
(bb)     Young  gills  and  milk  orange.     77.     L.  deliciosus  Pr. 
(AA)     Milk  at  first  white,  changing  color  on  exposure  to  the  air,  at  least 
on  the  flesh, 
(a)     Milk  becoming  lilac  or  violet-lilac,  at  least  on  the  bruised  flesh, 
(b)     Pileus  zonate,  8-12  cm.  broad;   stem  spotted.     75.    L.    maculatus 

Pk. 
(bb)     Pileus  azonate,  3-7  cm.  broad;  stem  not  spotted.     74.    L.  uvidus 
Ft. 
(aa)     Milk  not  changing  to  lilac, 
(b)     Milk  becoming  pinkish-red,  at  least  on  the  bruised  flesh. 

(c)     Pileus  chocolate-brown  to  pale  sooty-brown,  usually  rugose.    80. 

L.  Ugnyotus  Fr. 
(cc)     Pileus  grayish-brown  to  isabelline,  even.     79.     L.  fulginosus 
Fr. 
(bb)     Milk  not  changing  to  pinkish  red. 

(c)     Milk  becoming  yellow,  at  least  on  the  bruised  flesh, 
(d)     Margin  of  pileus  tomentose-hairy. 
(e)     Stem  spotted;   pileus  straw-color  to  ochraceous.     60.       L. 

scroMculatus  Fr. 
(ee)     Stem  not  spotted;  pileus  buff  tinged  with  flesh  color.     62, 
L.  cilicioides  Fr. 
(dd)     Margin  of  pileus  glabrous  or  nearly  so. 
(e)     Pileus  azonate,  dry  or  scarcely  viscid,  some  shade  of  red- 
dish-brown, 
(f)     Odor  strong,  disagreeable.     69.     L.  theiogalus  Fr. 
(ff)     Not  with  marked  odor, 
(g)     Pileus  substriate  on  margin,  fading  to  Isabelllae.     88. 

L.  isabellimis  Burl, 
(gg)     Pileus  even  on  margin,  color  of  L.  comphoratus.     87. 
L.  colorascens  Pk. 
(ee)     Pileus  zonate,  at  least  toward  margin. 
(f)     Pileus  very  viscid  when  moist,    orange-yellow.     86.     L. 

croceus  Burl, 
(ff)     Pileus  subviscid. 

(g)     Pileus  distinctly  spotted-zoned  with  dull-orange  zones; 

milk  very  acrid.     68.    L.  chrysorhetis  Fr. 
(gg)     Pileus  faintly  zonate;  milk  tardily  acrid  or  bitterish. 
69.     L.   tlieiogalus   Fr. 
(cc)     Milk  not  changing  to  yellow.  ^ 

(d)     Milk  becoming  greenish  on  the  bruised  flesh. 

(e)     Pilcjus  dark  « live-green,  rather  rigid,  zonate.     59.     L.  atro- 

virides  Pk. 
(ee)     Pileus    livid-smoky-gray,    azonate.     73.     L.    ti-ivialis    var. 
viridilactis. 
(dd)     Milk  not  changing  to  green  or  brownish  on  flesh, 
(e)     Gills  stained  gray  where  bruited. 
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(f)     Pileus  olive-brown  to  umber,  rigid,  6-12  cm.  broad.     58. 

L.  turjjis  Fr. 
(ff)     Pileus  drab-colored  to  lilac-grayish,  3-6   cm.  broad.     85. 
L.  Viet  lis  Fr. 
(ee)     Milk  changing  to  brown  on    the    flesh.     94.     L.    luteolus 
Pk. 
(AAA)     Milk  white,  unchanging, 
(a)     Pileus  viscid  when  moist. 
(b)     Margin    of   pileus   distinctly   tomentose-hairy;    pileus    incarnate- 
tinged.     61.     L.  torviinosus  Fr. 
(bb)     Margin  of'pileus  glabrous  or  nearly  so. 
(c)     Pileus  distinctly  zonate,  more  or  less  copper-orange  color.     70. 

L.  insulsus  Fr. 
(cc)     Pileus  not  or  obscurely  zonate. 

(d)     Pileus  large,  usually  8-15  cm.  broad. 

(e)     Pileus  pale  yellowish  or  subochraceous;    gills  broad.     71. 

L.  afflnis  Pk. 
(ee)     Pileus   white   soon   spotted-stained;    gills  becoming   flesh- 
colored.     65.    L.  controversus  Fr. 
(eee)     Pileus   livid-smoky   gray   or   tinged   slightly    with    lilac- 
purplish.     73.     L.   trivialis   Fr. 
(dd)     Pileus  medium  to  small,  less  than  8  cm.  broad, 
(e)     Pileus  drab  or  lilac-grav;     gills    pruinose.     85.    L.    vietus 

Fr. 
(ee)     Pileus  some  other  color, 
(f)     Pileus  and  stem  cinereus,  glabrous,  small.     84.     L.  citi- 

ereus  Pk. 
(ff)     Pileus  reddish. 

(g)     Pileus     unbonate-papillate,     reddish-fulvous,     1-2     cm. 

broad.     96.     L.  ocnlatus    (Pk.)    Burl, 
(gg)     Pileus    umbilicate-depressed,    reddish-brown,    5-7    cm. 
broad.     72.     L.  hysginus  Fr. 
(aa)     Pileus  not  viscid, 
(b)     Pileus  minutely    tomentose,    scaly,    pubescent    or    with    velvety- 
bloom, 
(c)     Taste  mild,  never  acrid;    pileus  reddish-brown  to  pale  tawny, 
(d)     Gills   close;    pileus   rugose-reticulate,    velvety-pubescent.     92. 

L.  corruf/is  Pk. 
(dd)     Gills  distant:   pileus  even  or  slightly  rugulose,  almost  gla- 
brous.    93.     L.   hjKjrophoroidcs  B.   &  C. 
(cc)     Taste  acrid  or  slowly  acrid,  if  mild  then  pileus  not  reddish- 
brown, 
(d)     Odor   aromatic,    rather   strong. 

(e)     Pileus  ashy  to  smoky-brown.     L.  glyciosviiis  Fr. 
(ee)      Pileus  tawny  to  isabellino;   in  swamps  and  bogs.     81.     L. 
hclvHS  Fr. 
(dd)     Odor  none. 

(e)     Pileus  white  or  whitish. 

(f)      Pileus   persistently   velvety-tomentose   on    entire   surface. 

63.     L.  VPUrrt'iis  Fr. 
(ff)     Pileus    glabrous .  on    center,    margin    densely    cottony- 
tonientose.     64.     L.  drccptivus  Fr. 
(ee)     Pilous  not  white. 

(f)     Pilous  1-3  cm.  broad,  gray:  often  on  much  decayed  wood. 

.S3,     f,.  firisfus  Pk. 
(ff)     IMleus  2-7  cm.  broad;   flesh  reddish  or  flesh-color  where 
bru^d. 
(g)     Pilous  chocolate-brown  to  pale  sooty-brown,  rugose  on 

center.      80.      L.    lipnyotits   Fr. 
(gg)     IMIous  grayish-brown   to  Isabolline.     79.     L.   fuJigiuo- 
sus  Fr. 
(bb)     Pilous  glabrous. 

(r)      Pilous   otr.    whito;    gills    v.-ry    crowded,    dlchotomouslv    forked. 
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93.    L.  Jiygro- 


66.     L.  piperatus  Fr. 
(cc)     Pileus  not  white. 

(d)     Pileus  some  shade  of  gray  or  brown. 

(e)     Gills  becoming  dingy  greenish-brown  where  bruised, 
(f)     Pileus  1-3  cm.  broad,  pale  lilaceous-umber.    89.     L.  par- 
vus Pk. 
(ff)     Pileus   3-6   cm.   broad,   grayish-buff.     90.     L.  varius   Pk. 
(ee)     Gills   not    changing   to    greenish-brown    when    wounded; 
pileus    zoned,   gray    to    brownish-gray.     67.     L.    pyrogalus 
Fr. 
(dd)     Pileus  some  shade  of  red  or  yellow, 
(e)     Gills  distant;  pileus   pale  brownish-orange. 

plioroides  B.  &  C. 
(ee)     Gills  close  or  subdistant. 
(f)     Taste  acrid, 
(g)     Pileus  bay-red  to  rufus. 
(gg)     Pileus    pale    yellowish 
affinis  Pk. 
(ff)     Taste  mild  or  nearly  so. 

(g)     Odor  aromatic,  sometimes  faint. 

(h)     Pileus   even,   brown-red;     color    persisting. 

carnphoratus  Fr. 
(hh)     Pileus    rimulose,    areolate,   brown-red,   fading.     98. 
f/.  rimosellus  Pk. 
(gg)     Odor  none. 

(h)     Pileus  5-12  cm.  broad,  brownish-orange  to  fulvous; 

stem  solid.     91.     L.  voletmis  Fr. 
(hh)     Pileus    2-5   cm.   broad,   brownish-red   to   isabelline; 
stem   stuffed   to   hollow.     95.     L.   subdulcis   Fr. 


82.     L.  rufus  Fr. 
to    subochraceus. 


71. 


97. 


PIPERITE8:  Gills  not  becoming  darker  nor  pruinose-sprinkled 
in  age. 

In  this  group  the  milk  is  either  colored  or  white.  In  some  species 
it  changes  on  exposure  to  the  air  and  stains  the  gills  so  that  they 
assume  a  different  color  than  at  first;  such  species  must  not  be 
referred  to  the  second  group,  since  there  the  gills  assume  a  darker 
color  without  reference  to  the  milk. 

Section  I.  Pileus,  especially  on  margin,  shaggy,  scabrous,  tomen- 
tose  or  hairj-fringed ;  taste  acrid. 


58.     Lactarius  turpis  Fr. 


Epicrisis,  1836-38. 


Illustrations:     Fries,  Sverig.  Svamp.,  PL  GO. 
Cooke,  111.,  PI.  987. 

Gillet,  Champignons  de  France,  No.  397. 
Ricken,  Blatterpilze,  PI.  9,  Fig.  4. 


PILEUS  6-12  cm.  broad,  rigid,  convex-umbilicate,  then  expanded 
and  depressed,  olive-hrown  to  umher,  darker  on  disk,  azonate,  some- 
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what  rougliisli-lloccose,  fihi'ils  glutinous  when  moist,  at  length  sub- 
glabrous,  margin  at  first  involute  with  an  olivaceus-yellow  villosity. 
FLESH  whitish,  compact,  thick.  GILLS  adnate,  decurreut,  uai-row, 
close  to  crowded,  dingy  cream-colored,  stained  gray  or  nearly  hlacJ: 
lohere  bruised.  STEM  84  cm.  long,  1.5-2.5  cm.  thick,  stout,  sht»rt, 
firm,  scarcely  viscid,  glabrous,  concolor  or  paler  than  pileus,  often 
spotted  icith  darker  spots,  even,  stuffed,  sometimes  hollow.  SPOKES 
"globose,  echinulate,  G.5-8  micr."  (Burl.)  MILK  white,  unchanging, 
causing  gray  stains  on  gills,  acrid.    ODOR  slight.    Edible. 

Gregarious  or  solitary.  On  the  ground  in  the  north,  in  mixed 
woods  of  hemlock,  balsam,  poplar,  maple,  etc.  Presque  Isle,  Mar- 
quette.   August-September.    Rare  or  frequent  locally. 

It  is  very  distinct  from  L.  atroviridis  in  its  colors  and  in  the  char- 
acter of  the  surface  of  the  pileus,  etc.  Dried  specimens  are  grayish- 
black.  Lactarius  sordidus  Pk.  is  without  doubt  the  same.  It  is 
said  to  be  eaten  in  Europe,  although  as  Fries  remarks,  it  has  a  loath- 
some appearance.  It  has  somewhat  the  habit  of  Paxillas  involutus 
and  like  the  latter,  prefers  coniferous  woods. 

59.     Lactarius  atroviridis  Pk. 
N.  V.  State  Mus.  IJop.  42,  1881). 

IIlii>tiati(»ii :     Hard,  Mushrooms,  Fig.  13!».  |>.   17."),  1908  inot  Ty|>- 
icali. 

rilJirs  (i-1.")  cm.  broad,  siihrij/id,  convex-expaiidcd.  soon  de- 
pressed, dry,  rougli-scabrons  to  .scabrous-liairy,  often  rugose,  dark 
olive-green,  becoming  l)lackish-green,  sometimes  obscurely  mottled- 
zoiiate  toward  margin,  which  is  at  fir.st  involute  then  sjjreading  and 
tliiii.  FLESn  whitish,  thick  and  compact  on  disk.  GILLS  adnate 
or  sulidecurrent,  close,  distinct,  rather  narrow,  whitish  at  first. 
stained  irith  dark  green  ichere  bruised  or  in  age,  intervenose,  few 
forked.  STEM  short,  2  5  cm.  long,  1-2.5  cm.  thick,  stout,  subrigid. 
equal,  dry.  glabi-ous,  dark  greenish,  soon  hollow  or  cavernous. 
SPOKES  ''snbglolM)se.  eciiimilate,  7-8  micr..  white."  (Purl.)  ^IILK 
wliite,  unchanging,  caiisin':  daik  ^iccii  slaiiis  on  gills,  acrid. 

(Jregarious.  On  Ihc  gi-ctuinl  in  frondosc  woods.  .\nn  Aihor.  he 
li'oir.     Angnst.      Inrrcipicnl. 

lllarkisli  when  drictj.  A  very  enrions  and  i'c|i('llciii  mushroom 
fonrerning  whose  edibility  nothing  is  known,  h  is  (iiiite  distinct 
antl  easily  i-ecogni/ed   by   its  blackish-green   colois.   rigid    lle<Ii   and 
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short  stem.  The  pileus  is  relatively  much  broader  than  The  stem 
and  is  often  exceedingly  rough-scabrous  on  the  surface,  especially 
in  dry  weather.  It  seems  distributed  over  the  northeastern  portion 
of  the  United  States,  but  is  not  often  collected.  The  stem  is  often 
spotted  with  darker  spots. 

60.    Lactarius  scrobiculatus  Fr.     (Poisonous) 

Syst.  Myc,  1S21. 

Illustrations:     Cooke,  111.,  PI.  971. 

Gillet,  Champignons  de  France,  Xo.  392. 
Patouillard,  Tab.  Analyt.,  Xo.  409. 
Michael,  Fiihrer  f.  Pilzfreunde,  Vol.  II,  Xo.  53. 
Hard,  Mushrooms,  Fig.  133,  p.  169,  1908. 
Ricken,  Bliitterpilze,  PI.  9,  Fig.  2. 

PILEUS  7-17  cm.  broad,  convex-depressed,  at  length  infundibuli- 
form,  varying  azonate  to  markedly  zonate,  viscid  tcheii  moist,  often 
covered  by  a  thin,  hairy  tomentum,  sfraw-yellotv  to  dark  ochraceiis. 
becoming  subferruginous  and  areately  cracked  when  dry,  margin  at 
first  involute  and  tomentose-liairy  or  densely  fringed.  FLESH  com- 
pact, firm,  white,  changing  to  yellowish  from  the  milk.  GILLS  ad- 
nate,  subdecurrent,  narrow,  crowded,  sometimes  forked  or  anas- 
tomosing on  stem,  whitish  or  yellowish,  darker  where  wounded, 
STEM  3-6  cm.  long,  2.5-3  mm.  thick,  stout,  short,  equal,  stuft'ed  then 
hollow,  glabrous,  concolor  or  paler  than  pileus,  ivith  depressed, 
roundish  spots  of  a  hrighter  color.  SPORES  subglobose-elliptical 
"minutely  echinulate,  6.5-7x8-10  micr.,  white."  (Burl.)  MILK  white, 
changing  qnicJdy  to  sulphur-yellow,  aerid.    Poisonous. 

Gregarious.  On  the  ground  in  moist  woods,  or  along  mossy  mar- 
gins of  swamps,  mostlj^  in  coniferous  regions.  Bay  View,  Huron 
Mountains,  New  Richmond.     July-August.     Infrequent. 

The  well-marked  depressed  spots  on  the  stem  and  the  tomentose- 
hairy  margin  distinguish  it.  The  margin  finally  becomes  spread- 
ing or  elevated  and  the  tomentosity  gradually  disappears.  The 
zones  of  the  jtileus  may  be  very  obscure  or  quite  distinct;  in  one 
large  specimen  I  counted  seventeen  zones.  It  is  a  magnificent 
mushroom  when  in  full  luxuriance,  but  is  not  often  found. 


I 
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61.    Lactarius  torminosus  Fr.     (Poisonous) 

Syst.  Myc,  1821. 

Illustrations :     Fries,  Sverig.  Svamp.,  PI.  28. 
Cooke,  111.,  PL  972. 

Gillet,  Champignons  de  France,  No.  395. 
Michael,  Fiihrer  f.  Pilzfrenude,  Vol.  I,  Xo.  38. 
Hard,  Mushrooms,  Fig.  127,  p.  165,  1908. 
Atkinson,  Mushrooms,  Fig.  118,  p.  119,  1900. 
Ricken,  Blatterpilze,  PI.  9,  Fig.  3. 

PILEUS  4-10  cm.  broad,  convex,  depressed  to  subinfundibuli- 
lorm,  viscid  when  young  or  moist,  ochraceus-buff  tinged  toith  rosy- 
flesh  color,  spotted-zoned,  sometimes  paler  and  azonate,  margin  at 
first  involute  and  persistently  to-mentose-liairy  or  fringed,  disk 
glabrous.  FLESH  rather  soft,  thick,  white  or  tinged  incarnate. 
GILLS  decurrent,  narrow,  thin,  close,  some  forked  at  base,  whitish 
to  creamy,  at  length  incamute  or  reddisJi^yelloic.  STEM  3-(l  cm. 
long,  1.5-2  cm.  thick,  short,  equal  or  tapering  downwards,  glabrous 
or  jtruinose,  even,  stuffed  then  hollow,  flesh-color,  ]>aler  below,  some- 
times spotted.  SPORES  ''elliptical,  echinulate,  8-10x6-8  micr., 
white."  (Burl.)     MILK  white,  uncharging,  very  acrid.    Poisonous. 

Gregarious.  On  the  ground  in  mixed  forests  of  birch  and  hemlock, 
etc.,  and  in  frondose  woods  of  oak,  maple,  elm,  etc. 

Throughout  the  state,  from  the  southern  limits  to  Isle  Roy  ale. 
July-September.     Frequent. 

Known  by  the  tomentose-fringed  margin  of  the  pileus,  the  zones 
on  the  surface,  the  white,  acrid  milk  which  remains  unchanged,  and 
the  pinkish-yellow  or  ochraceus  color.  It  must  be  carefully  dis- 
tinguished from  the  edible  .^^pecies  like  L.  dcliciosus.  It  is  usually 
much  paler  than  the  latter,  but  occasionally  ai>i)roaches  it  in  its 
colors,  and  L.  deliciosus  has  colored  milk  niul  the  margin  of  pileus  is 
naked.  L.  tonninosns  is  poisonous,  yet  tiie  ]{ussian  peasants  are 
said  to  preserve  it  and  eat  it  seasoned  with  oil  and  vinegar. 

62.     Lactarius  cilicioides  I'r.     (Poisonous) 
Syst.  Myc,  1821.      . 

Illnsd-afioii :     Cooke.   111..    !M.   :»T::. 

••I'IM'.IS   I   HI  (111.  Iir(i;i(i.  Iirundly  cuiivcx  or  iie;iily  phiiie.  uiiiliili- 
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cate  or  centrally  depressed,  occasiouallj-  subinfundibuliform,  cov- 
ered tvith  long  matted  hairs  or  tomentum,  the  center  sometimes 
naked  with  age,  azonate,  viscid  when  moist,  white,  reddish,  buff  or 
dingy  incarnate.  FLESH  soft.  GILLS  adnate  or  slightry  decur- 
rent,  thin,  rather  narrow,  close,  some  forked,  white  or  tinged  with 
yellow  or  incarnate.  STEM  2-3  cm.  long,  6-12  mm.  thick,  sliort, 
equal  or  tapering  downward,  pruinose,  stuffed  then  hollow,  not 
spotted,  white  or  whitish.  SPORES  globose-elliptical,  6-8  micr., 
white.    MILK  white,  sparse,  slowly  changing  to  pale  yellow,  acrid. 

"In  pine  woods.     September-October." 

The  description  is  adapted  from  Peck  (N.  Y.  Mus.  Eep.  38)  who 
remarks  that  it  is  distinguished  from  all  others  by  its  conspicuously 
woolly  pileus.  The  hairs  or  fibrils  are  long  and  intricately  matted, 
and  very  viscid  in  wet  weather.  The  milk  is  said  to  be  very  sparse, 
and  in  a  white  variety,  sometimes  wanting.  I  have  not  yet  found  it 
in  the  state,  but  as  it  is  said  to  be  poisonous  like  the  preceding,  to 
which  it  is  closely  related,  it  seemed  desirable  to  include  it.  The 
white  variety  might  be  mistaken  for  a  Russula. 

63.    Lactarius  vellerius  Fr.     (Suspected) 
Syst.  Myc,  1821. 

Illustrations:     Cooke,  111.,  PL  980. 

Bresadola,  Fungh.  Mang.  e.  Vel.,  PL  67. 

Gillet,  Champignons  de  France,  No.  400. 

Ricken,  Blatterpilze,  PL  10,  Fig.  2. 

Hussey,  Illust.  Brit.  Myc.  I,  PL  63. 

White,  Conn.  Geol.  Nat.  Hist.  Surv.,  Bull.  15,  PL  13. 

PILEUS  6-12  cm.  broad,  subrigid,  convex-umbilicate,  at  length 
expanded  and  concave-depressed,  dry,  tchite  or  tvhitisJi,  entirely 
minutely  tomentose.  velvety  to  the  touch,  margin  at  first  involute 
then  spreading  or  elevated.  FLESH  compact,  thick  white  or  stained 
from  the  milk.  GILLS  adnate-subdecurrent,  sul^distant  to  dis- 
tant, moderately  broad,  somewhat  forked,  whitish  to  creamy-yellow 
becoming  brownish-stained.  STEM  1..5  cm.  long,  1.5-3  cm.  thick, 
equal  or  tapering  downward,  short,  stout,  pruinose-pu'bescent,  white, 
rigid,  solid.  SPORES  subglobose  to  broadly  elliptical,  nearly 
smooth,  7-9  micr.,  white.  MILK  white,  unchanging  or  temporarily 
cream-colored,  sometimes  lacking,  acrid.    Poisonous. 

Gregarious.  On  the  ground  in  mixed  and  frondose  woods,  ofteH 
very  abundant. 
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Througliout  the  state  from  the  southeiii  limius  lo  Lake  Superior. 
July-September.     Rather  frequent  locally. 

This  differs  from  L.  piperatus  in  the  velvety-tomentose  pileus  and 
rather  distant  gills.  L.  deceptivus  has  a  thick,  cottony  tomentum  on 
the  involute  margin,  but  is  almost  glabrous  elsewhere.  Sometimes 
the  milk  of  L.  vellerius  seems  to  be  lacking,  when  it  might  be  mis- 
taken for  Russula  delica;  the  latter,  however,  lacks  the  tomentosity 
of  tlie  pileus  as  a  rule,  and  often  has  a  greenish  tinge  on  the  apex 
of  the  stem  and  the  edge  of  the  gills.  Its  edibilty  is  questioned, 
but  ^[cllvaine  ate  it  for  years.  Others  also  consider  it  edible  since 
it  loses  its  acridity  when  cooked.  Without  doubt  it  can  be  eaten 
by  some,  but  like  Lepiota  )iiorgani,  causes  bad  effects  in  others.  The 
nature  of  its  harmful  principle  should  be  investigated. 

64.     Lactarius  deceptivus  Pk.     (Edible) 
X.  Y.  State  Mus.  Kep.  38,  1885. 

Illustrations:     Peck,  N.  Y.  State  Mus.  liep.  54,  PI.  70,  Fig.  7-1, 
1901. 

White,  Conn.  Geol.  &  Nat.  Hist.  Surv.,  Bull.  3,  PI.  8,  op.  p.  30. 
Hard,  Mu.shrooms,  Fig.  129,  p.  1G7  (poor). 

PILEUS  7-15  cm.  broad,  tirin.  convex-umbilicate,  then  expanded- 
depressetl  or  .subinfuudibuliform,  dr\',  glabrous  or  nearly  so  except 
the  margin,  white  or  whitish,  often  with  dingy  rusty  stains,  margin 
.it  first  involute  and  densely  cotton y-tovientose,  then  spreading  or 
elevated  and  librillose.  FLESH  compact,  thick,  white.  GILLS 
adnate-subdecurrent,  rather  hroad.  subdistant,  some  forked,  white 
or  cream-yellow.  STEM  3-7  cm.  long,  1-1  cm.  thick,  stout,  short, 
s-olid,  equal  or  tajiering  downward,  pruinose-pubescent,  white. 
SPOKES  subglobose  to  broadly  elliptical.  9-1-  micr.,  echinulate, 
uiiite.     MIIJv  while,  un<-liaii^iii,u'.  acrid .     I'.dihlc. 

Oregariou.s.  On  the  ground,  especially  in  lonilcrou.^  wood.^.  occa- 
sionally in  IroiKJosc  wcxtds. 

Isle  Royale,  Huron  Mountains,  >Lir(jU(*tte,  Houghton,  Detroit; 
throughout  the  state.  July-September.  Sometimes  very  abundant 
in  the  north. 

I'asily  (•onfuse<l  with  L.  vellerius,  li-om  which  it  differs  in  the 
tliicU,  (oiiuiiy  inrolleil  margin  of  tiic  pileus  and  its  glabrous  surface 
elsewhere,  it  li;is  also  large  s|vores  as  {•omy)are<l  with  L.  rrUrriuK. 
It  has  been  eaten  in  (plant  ity  by  Peck  who  proiionnces  it  of  fair 
(inalily,  since  iIm-  ai  riij  lasie  disappear^  in  coolcin^;  with  us  it   is  fai' 
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more  abundant  in  the  Northern  Peninsula,  apparently  prefering 
the  colder  latitude  or  altitude.  It  is  said  to  be  most  abundant  in 
the  mountainous  regions  in  the  eastern  United  States. 

65.    Lactarius  controversus  Fr. 
Syst.  Mye.,  1821. 

Illustrations:     Fries,  Sverig.  Svamp.,  PL  29. 
Bresadola,  Fungh.  mang.  e.  vel.,  PL  61. 
Gillet,  Champignons  de  France,  No.  381. 
Cooke,  111.,  PL  1003  (extreme  form). 

PILEUS  8-20  cm.  broad,  firm,  convex  and  broadly  umbilicate  or 
depressed,  at  length  infundibuliform,  viscid  when  moist,  appressed 
subtomentose  or  flocculose,  wJiite  at  first,  at  length  tinged  incarnate 
and  stained  with  hroicnish  flesh  colored  spots,  ohscurely  zoned  to- 
ward margin  which  is  at  first  involute  but  soon  spreading  and  ele- 
vated or  reflexed.  FLESH  white  or  at  length  slightly  incarnate. 
GILLS  attenuate  behind,  at  length  ascending-decurrent,  abrupt, 
narroic,  crowded,  whitish  at  first  then  strongly  incarnate  to  piiik- 
incarnate,  thin,  rather  easily  separable  from  pileus.  STEM  3-4  cm. 
long,  1-3  cm.  thick,  ojten  eccentric,  equal  or  narrowed  downward, 
solid,  firm  or  spongy,  subflocculose,  glabrescent,  even,  not  spotted, 
white  within  and  without.  SPORES  subglobose,  echinulate,  5-7 
micr.,  white  or  slightly  incarnate-tinged.  MILK  white,  unchanging, 
slowly  acrid,  often  rather  scanty. 

Gregarious.  On  the  ground  in  low,  moist,  frondose  woods.  Ann 
Arbor,  Jackson,  Detroit,  etc.  August-September.  Frequent  in  the 
southeastern  part  of  the  state. 

This  interesting  species  I  have  seen  frequently  and  it  appeared 
to  be  undescribed.  A  comparison  of  figures  and  descriptions  has 
.convinced  me  that  it  is  an  American  form  of  L.  controversus.  The 
spots  on  the  cap  do  not  become  so  deeply  colored  as  described  for 
the  European  plant,  but  otherwise  there  is  very  little  discrepancy. 
When  young  the  plants  are  white  and  are  easily  mistaken  for  L. 
piperatus,  but  soon  the  gills,  etc.,  take  on  the  characteristic  flesh- 
color.  The  color  of  the  gills  is  often  bright  incarnate  while  that  of 
the  cap,  flesh  and  stem  is  slightly  so  only  in  age.  The  stem  is  some- 
times somewhat  proemorsely  rooted.  The  European  plant  is  said 
to  be  edible.  A  form  occurs  which  has  a  hollow  stem  but  otherwise 
not  very  distinct;  this  may  be  L.  jmhescens  Fr.  The  latter  is  said 
to  be  much  smaller. 
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Section  II.    Pileus  glabrous,  dri/;  taste  acrid. 

66.     Lactarius  jnperatus  Fr.     (Edible) 

Syst.  Myc,  ISl'l. 

Illustrations :    Fries,  Sverig.  Svauip.,  PI.  27. 
Cooke,  111.,  PL  971). 
Patouillard,  Tab.  Aiialyt.,  ^'o.  119. 
Michael,  Fiihrer  f.  Pilzfreuude,  Vol.  1,  No.  37. 
Kickeii,  Blatterpilze,  PI.  10,  Fig.  3. 
Marshall,  Mu.shroom  Book,  PI.  3G,  p.  92,  1905. 
Atkinson,  Mushrooms,  Fig.' 119,  p.  120,  1900. 
Hard,  Mushrooms,  Fig.  128,  p.  IGG,  1908. 
White,  Conn.  Geol.  &  Nat.  Hist.  Surv.,  Bull.  3,  PI.  9,  op.  p.  30. 
Plate  IX  of  this  Report. 

PILEUS  1-12  cm.  broad,  tirm,  convex-umbilicate,  then  expanded- 

rpressed,  at  length  ini'undibuliform,  dri/,  [/lahrous,  azonate,  trhitc, 

(•\eu,  iiuirgin   at  first  involute  and  miked,  at  length  spreading  or 

^  levated.     FLESH   white,   compact,   thick.     GILLS  attenuate-sub- 

•  N'current,  nurrow,  very  crowded,  dichotomously  forked,  white  then 
(  ream-yeilow.     STEM  2-G  cm.  long,  1-2  cm.  thick,  equal  or  tapering 

N)wnward,  dry,  firm,  solid,  glabrous  or  pruinose,  white.  SPOKES 
ubglobose,  nearly  smooth,  (5-7.5  micr.,  white.  MILK  white,  unchang- 
ing, very  acrid,  copious.     Edible. 

Gregarious  or  scattered.  On  the  ground  in  froiidose  woods  of 
maple,  oak,  etc. 

Tlirougliout   the   Southern   Peninsula,   less    Ireipient    northward. 

•  I  nly-Septend)er.     Common. 

Tliis  lias  the  most  intensely  biting  taste  of  all  Ivaetarii.  The 
;i(  lidily  disaj^jteais  in  cuokiiig  and  it  can  then  be  eaten  with  iiupun- 
ily.  Mcllvaine  advises  its  use  in  gravy.  This  species  is  <listinguislied 
ti-oin  its  near  i-elalives  l)y  its  naked  mai-gin  and  very  crowded  ;ind 
dicliotoinonsly  forked  gills  which  become  dingy  i)ale  yellowish  in 
age.  The  photognijih  of  Marshall  ami  the  tigiir(»  of  Michael  show 
I'Xtreme  foi-ms  if  they  refer  to  this  jdaiit.  /..  in-nidimniiix  Vv.  is  said 
1o  ditVer  ill  its  li»ii<^cr  ;iiid  stiilVetl  stem.  :iml  llie  pileus  is  thinner  and 
wrinkleij,  ,iml  is  luii  iimbili»:ite  at  first  ;  sonu'  consider  it  oidy  a 
variety.  A  fdiiii  occiiiieil  near  ^laripiette  with  merely  close  gills, 
and  ill  which  the  milk  changed  to  pale  siil|iliiii- yellow  ;  it  had  a 
]deasant  odnr  and  is  \ar.  frtiiinnis  I'.iirl.  (See  Tuir.  Hot.  ('Iiib  i'lill. 
II.  p.  -JO.  I'.tOS.  1 
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67.    Lactarius  pyrogalus  Fr.     (Poisonous) 

Syst.  Myc,  1821. 

Illustrations:     Gillet,  Champignons  de  France,  No.  390. 
Eicken,  Bliitterpilze,  PI.  11,  Fig.  2. 
Patouillard,  Tab.  Analyt.,  No.  121. 

PILEUS  4-6  cm.  broad,  convex  then  plane  and  depressed,  gray  to 
livid-gray  or  brownish-gray,  darker  in  the  center,  zoned  toward 
margin,  moist  in  wet  weather  but  not  viscid,  glabrous,  margin  at 
first  involute  then  spreading.  FLESH  white,  compact,  thick. 
GILLS  adnate-subdecurrent,  subdistant  to  distant,  firm,  thin,  mod- 
erately broad,  yellowish.  STEM  3-5  cm.  long,  6-10  mm.  thick,  equal 
or  tapering  downwards,  glabrous,  becoming  hollow,  concolor  or 
paler,  white-mycelioid  at  base.  SPORES  subglobose,  echinulate, 
6-8  micr.,  pale  ochraceous.  CYSTIDIA  abundant,  subcylindrical, 
67-70x9  micr.  MILK  white,  very  acrid,  abundant,  persisting  as 
coagulated  yellowish  globules  on  the  edge  of  the  gills.    Poisonous. 

On  the  ground  in  woods.  Bay  View,  Marquette,  Ann  Arbor. 
July-August.     Infrequent. 

Known  by  its  distant  gills  which  become  yellowish,  the  subzonate 
gray  pileus  and  the  milk.  The  milk  often  remains  as  coagulated 
drops  on  the  gills. 

68.    Lactarius  chrysorheus  Fr.     (Poisonous) 

Epicrisis,  1836-38. 

Illustrations:     Cooke,  111.,  PI.  984. 

Gillet,  Champignons  de  France,  No.  379. 
Ricken,  Blatterpilze,  PI.  13,  Fig.  4. 
Atkinson,  Mushrooms,  Fig.  123,  1900. 

PILEUS  4-10  cm.  broad,  convex  and  broadly  umbilicate,  then  ex- 
panded-depressed  to  subinfundibuliform,  dry  or  suiviscid,  glabrous, 
color  variable,  ivhitish  to  yellowish  tinged  incarnate,  zoned  with 
dull  orange  or  yellow,  sometimes  almost  fulvous,  spotted,  margin 
at  first  involute  then  pruinose-tomentose,  then  elevated.  FLESH 
whitish  then  yellowish  from  the  milk,  medium  thick.  GILLS  ad- 
nate-decurrent,  croioded,  less  so  in  age,  narrow,  some  forked  at  base, 
thin,  white  at  first,  soon  dingy  yellowish,  stained  darker  in  age. 
STEM  4-6  cm.  long,  1-1.5  cm.  thick,  equal  or  subequal,  pruinose, 
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glabrescent,  eveu,  stuffed  then  hollow,  white,  changing-  to  color  of 
pileus  with  age,  sometimes  spotted.  SPOEES  subglobose,  echinu- 
late,  7-8  micr.,  white.  MILK  white,  changing  to  suIphur-yeUoic, 
copious,  very  acrid.    Poisonous. 

Subcaespitose  or  gregarious.     On  the  ground  in  frondose  woods. 

Ann  Arbor,  Detroit,  Marquette,  etc.,  throughout  the  state. 
August-September. 

Closely  related  to  L.  theiogalus.  The  latter  has  a  more  truly  viscid 
,  pileus  which  is  usually  not  zoned,  and  an  odor  which  is  well-marked 
and  disagreeable.  L.  chrysorlieus  is  sometimes  frequent  locally  but  I 
have  so  far  not  happened  upon  it  in  many  localities.  It  may  be 
ithat  it  is  quite  strongly  restricted  to  certain  seasons.  Fries,  Ricken 
and  other  European  authors  describe  the  pileus  as  always  dry  but 
in  the  United  Stales  it  is  often  subviscid  in  moist  weather.  The 
milk  sometimes  turns  slowly  and  the  taste  is  occasionally  bitter- 
acrid. 

69.     Lactarius  theiogalus  Fr.     (Suspected) 

Syst.  Myc,  1821. 

Illustrations:     Gillet,  Champignons  de  France,  No.  396. 
Ricken,  Bliitterpilze,  PI.  13,  Fig.  5. 
Burlingham,  Torr.  Bot.  Club  Mem.  14,  Fig.  12,  p.  70,  1908. 

PILICIJS  3-S  (111.  broad,  convex  then  exi»anded,  unihonatc,  obtuse 

or  dei/rcsscd,  diT  or  subviscid,  even  or  wrinkled-uneven,  glabrous. 

imamate-isahellinc    to   pale    tutony-reddish   or  fulvous^   obscurely 

zonate  to  azonate,  margin  at  lirst  involute  soon  s]>rea<ling.     FLI'^SII 

medium  thick,  compact,  white  then  yellowish  from  the  milk.    (JILLS 

adiiate-subdecurrent,  close,  rather  narrow,  some  forked  near  base, 

(iillid  to  yelb)wish-ll('sli    cohir,   re<l<lisli-browti    wlicic  bruised   or  in 

igc.     STEM  3-7  cm.  long,  (1-12  mm.  thick,  sm1m'(|ii;iK  firm,  undulate- 

unrven,  stulfed  then  hoHow,  glaltrous.  ((nicolui-  m-  |>alci-,  substrigose 

It     ba.se.      SPOHI^S    '•subglobosc    to    liro;nlly    elliptical,    miiiiitely 

echinulate,  S-!).\(!  7  micr..  whitish. "    i  r>iirl.i     .MILK  while,  (hunging 

to  siil/dnirj/i  lion-.  tar(lily   luil    \cr\    acrid.      <)lK>lv  strong.  |iiiiigent, 

disagree;!  Ide.      Siis/Kctril , 

( Iregii  ridiis.  ( )ii  the  gi'oiiiid  in  conit'croiis  woods,  some!  iiiies  in 
Swaiii|ty  |d:ic('s.  .M;ii-<|uet te.  lliiroii  Mountains,  Houghton.  Bay 
View,    New    lijchiiiuiiil.     .1  iily  Ociolicr.      Li('(|iiciii    luc;ill_v. 

This  species  dill'ers  as  a  iMile  from  the  |trecediiig  hy  its  nnihoiiate 
tr  olilnse  pih'iis.  hnl   this  is  not  always  reliable.     It   is  necessary  to 
i:'. 
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take  into  account  the  odor  of  the  fresh  plaut,  the  undulate  surface 
of  the  stem  and  the  color  of  the  pileus.  Usually  it  lacks  the  zones 
which  are  marked  in  L.  cJirysorJieus,  but  I  have  specimens  from  a 
sphagnum  swamp  which  show  the  zones  quite  well.  Miss  Burling- 
ham  states  that  it  is  more  zonate  in  wet  places.  L.  hrevis  Pk.  and 
L.  hrevipes  Longyear,  are  considered  by  Miss  Burlingham  as 
ecological  forms  of  this  species.  Ricken  refers  this  to  the  group 
with  pruinose  gills;  it  is,  however,  too  close  to  the  preceding  to  be 
placed  so  far  away.    Its  taste  is  sometimes  bitter  at  first. 

Section  III.    Pileus  glabrous,  viscid;  taste  acrid. 

70.    Lactarius  insulsus  Fr.     (Suspected) 

Syst.  Myc,  1821. 

Illustrations:     Cooke,  111.,  PL  975. 

Bresadola,  Fungh.  mang.  e.  vel.,  PL  62. 
Gillet,  Champignons  de  France,  No.  386. 
Hard,  Mushrooms,  Fig.  135,  p.  171,  1908. 
^^     'Ibid,  Fig.  132,  p.  168  (as  L.  rcgalis  Pk.). 
Plate  X  of  this  Report. 

PILEUS  5-10  cm.  broad,  rigid,  convex-umbilicate,  then  expanded- 
depressed  to  infundibuliform,  coppery-orange,  with  alternate  zones 
of  deeper  or  lighter  tones,  sometimes  paler  throughout,  viscid,  glab- 
rous, somewhat  uneven,  margin  at  first  involute  then  elevated  and 
arched,  naked.  FLESH  scarcely  compact,  thick,  white.  GILLS  ad- 
nate  then  decurrent,  thin,  narroin,  some  forked  at  base,  white  then 
pallid.  STEM  2-5'  cm.  long,  S-15  mm.  thick,  equal  or  tapering  down-  i 
ward,  glabrous,  stuffed  then  hollow,  paler  than  pileus.  SPORES 
globose,  strongly  echinulate,  7-9.5  micr.,  pale  yellowish.  MILK 
white,  unchanging,  very  acrid. 

Gregarious  to  caespitose.  On  the  ground  in  open  frondose 
woods.     Ann  Arbor.     July-October.     Frequent. 

This  species  does  not  yet  seem  to  be  clearly  understood.  Ricken 
describes  a  plant  which  is  scarcely  zoned  except  on  the  margin  and 
which  has  very  large  spores — 12-15x10-12  micr.  The  spore-measure- 
ments of  Bresadola  and  Saccardo,  on  the  other  hand,  agree  with 
ours.  Peck's  description  (N.  Y.  State  Mus.  Rep.  38,  p.  V22)  is  that 
of  the  paler  form  and  has  been  copied  by  Mcllvaine.  Our  plants  are 
mostly  of  the  dark  yellow  to  orange  type  as  described  by  Miss  Bur- 
lingham,  but  paler  forms  also  occur.     Specimens  of  the  dark  form 
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were  sent  to  Peck  who  referred  tliem  to  L.  reyuUs  l*k.  and  J)r.  Fisch- 
er's photograph  of  it  is  so  named  in  Hard's  book.  It  is  possible  that 
some  of  our  forms  represent  L.  zonarius  Fr.  which  is  said  to  have  a 
solid  stem,  i)ale  orange  to  yellow-gilvus  pileus  with  a  thinner  mar- 
gin. According  to  Fries  (Monographiaj  L.  hisulsus  has  the  habit 
and  size  of  L.  deliciosus,  differing  in  paler  colors,  acrid  taste  and 
white  unchangeable  milk.  Cooke's  ligure  represents  our  plants 
well  except  that  tliey  may  become  darker  with  age.  L.  rctjalis  is 
referred  by  Peck  to  a  variety  of  L.  rcsimiis  Fr.,  and  is  said  to  be  an 
almost  entirely  white  i»lant  with  scarcely  noticealile  zones,  not  at  all 
related  to  L.  insidsiis;  its  milk  changes  to  sulphur-yellow.  The  gills 
of  our  form  of  L.  in.^ulsiis  sometimes  become  dingy  yellowish  in  age 
or  where  bruised,  but  the  milk  is  unchangeable.  The  plants  referred 
to  L.  i)isiilsiis  by  Mcllvaine  were  edible. 

71.     Lactarius  affinis  Pk. 

X.  Y.  State  Mus.  Rep.  23,  1872. 
Ibid,  (as  L.  platyphifllus  Pk.). 

PILEUS  6-15  cm.  broad,  firm,  convex-umbilicate  then  expanded- 
depressed,  p«7e  yeUoicisli  to  yelloivish-incarnate  or  ochraceous-yel- 
low,  azmmte,  mscid,  glabrous,  even,  margin  involute  at  first  spread- 
ing and  arched.  FLICSH  white,  moderately  thick.  GILLS  adnare- 
subdeeurrent,  broad  or  moderately'  broad,  close  to  subdistant,  f(trke<l 
toward  ba.se,  creamy -yelloic-ish.  STEM  5-10  cm.  long,  1-2  cm.  thick, 
equal,  glabrous,  stuffed  then  hollow,  yellowish  to  whitish,  often 
spotted.  SPORES  globose  to  broadly  elliptical,  9-11  niicr.,  echiiiu- 
late,  wliitisli.     ^IILK  wliite,  unchanging,  acrid. 

Gregarious.  (Mi  tlie  ground  in  mixed  or  froudosc  woods.  .Mar- 
quette, Ishpeming,  South  Haven,  New  Richnioiid.  Dcimii.  .luly- 
Sei)t('mber.     Rather  rai-e. 

Often  a  very  large  plant,  whose  pale  yellow,  /.oneless  cap  and 
Itroail  .'^ultdistaiil  gills  set  it  apai't  from  others.  The  whole  plain  lias 
a  teinleiicy  to  l)e  unic(»lorous,  .soinelinies  dark,  somelimes  paler. 
Miss  liui'liiigliain  slates  that  tiie  milk  somelimes  dries  to  a  i»ale  iliill 
green  shade  on   tiie  gills.      Whet  her  it    is  e<lil»le  is  uiiUiiowii. 
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72.    Lactarius  hysginus  Fr. 
Syst.  Myc,  1821. 

Illustrations :    Fries,  Icones,  PL  169,  Fig.  2. 
Cooke,  111.,  PL  989. 
Ricken,  Blatterpilze,  PL  12,  Fig.  4. 

''PILEUS  5-7.5  cm.  broad,  rigid,  convex,  then  plane,  umbilicate  or 
slightly  depressed,  even,  visoid,  obscurely  zonate  or  azonate,  red- 
dish-incarnate, tan-color  or  hrownisJi-red,  becoming  jjaler  with  age, 
the  thin  margin  involute,  GILLS  adnate-subdecurrent,  close,  whit- 
ish, becoming  yellowish  or  cream-colored.  STEM  2-5  cm.  long,  6-15 
mm.  thick,  equal,  glabrous,  stuffed  or  hollow,  colored  like  the  pileus 
or  a  little  paler,  sometimes  spotted.  SPORES  subglobose,  whitish 
or  yellowish,  9-10  micr.    MILK  white,  acrid." 

On  the  ground,  mixed  woods.    Houghton.    Jul}'. 

This  was  found  only  in  the  locality  mentioned.  The  description 
is  that  of  Peck,  with  which  the  fresh  plants  agreed,  except  that  the 
gills  were  almost  subdistant.  The  pileus  was  obscurely  zonate. 
It  was  found  several  times,  always  solitary. 

73.    Lactarius  trivialis  Fr.     (Suspected) 
Syst.  Myc,  1821. 

Illustrations:     Cooke,  111.,  PL  976. 

Hard,  Mushrooms,  Fig.  134,  p.  170,  1908. 

PILEUS  5-15  cm.  broad,  convex,  soon  nearly  plane  and  depressed^ 
glabrous,  viscid,  azonate,  color  varable.  lirid-gray  to  smoky-grai/ 
or  with  a  lilac-purplish  tint,  lead-colored  or  pinkish-brown,  margin 
soon  arched,  at  first  pruinose,  thin.  FLESH  thickish,  rigid-fragile,, 
pallid.  GILLS  adnate-subdecurrent,  close,  thin,  moderately  broad 
or  rather  narrow,  some  forked,  cream-yellowish,  becoming  dingy- 
greenish  stained  when  bruised  or  in  age.  STEM  4-12  cm.  long,  1-2 
cm.  thick,  equal,  or  irregularly  undulate,  glabrous,  even,  not  spotted^ 
stuffed  then  hollotv,  firm,  concolor  or  paler  than  pileus,  often  pallid. 
SPORES  elliptical,  echinulate,  8-10  micr.,  yeUoioish.  MILK  white 
or  creamy-white,  unchangeable,  acrid.    Suspected. 

Gregarious,  subcaespitose  or  scattered.  On  the  ground  in  fron- 
dose  and  coniferous  woods. 

Throughout  the  state,  from  the  southern  limits  to  Isle  Royale. 
July-October.     Common. 
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This  is  one  of  our  coiiimouest  Lactarii  during  s«»iiie  seasuns, 
usually  among  tlie  Urst  to  appear,  especially  in  the  frondose  regions. 
It  is  found  in  pine,  hemlock,  mixed,  or  oak  and  maple  woods 
throughout  the  state.  The  northern  form  varies  somewhat  and 
needs  further  study;  a  variety  also  occurs  in  the  north  whose  milk 
turns  sordid  green  after  exposure  to  the  air,  with  broader  and  more 
distant  gills  and  a  spotted  stem.  This  may  be  called  var.  viridilac- 
tis  var.  nov.  Peck  has  described  var,  niaculatiis  with  zonate  pileus 
and  spotted  stem,  and  var.  gracilis  which  is  quite  a  small  and  slender 
plant.  The  common  form  is  a  rather  large  plant;  the  pileus  is 
sometimes  up  to  IS  cm.  broad  with  a  dark  livid  or  lurid,  indescrib- 
able color,  and  white  or  creamy-yellowish,  acrid  milk.  When  old  »>r 
faded  the  pileus  becomes  much  paler  and  is  often  pale  leather-colored 
or  incarnate-tan.  The  flesh  of  the  pileus  though  rigid  is  rather 
fragile  and  the  stem  is  Arm  but  soon  hollow  or  cavernous. 

74.    Lactarius  uvidus  Fr.     (Poisonous) 
Syst.  Myc,  1821. 

Illustrations:    Ck)oke,  111.,  PI.  991. 

Gillet.  Chami)ignons  de  France,  No.  309. 
IMcken,  Blatteri»ilze,  PI.  11,  Fig.  4. 
Patouillard,  Tab.  Analyt.,  No.  I'OO. 
Hard,  Muslirodiiis,  Fig.  lli,  p.  ISO,  lOOS. 

PILEUS  3-7  cm.  broad,  convex  then  plane  and  depres.sed,  rather 
firm,  often  subumbonate.  ri.scid,  ol)scurt'ly  or  not  at  all  zonate,  some- 
times sjiotted,  cincreus  icith  lihte  tinge  or  livid  hroio)ii.s-h-(ir<ii/,  mar- 
gin at  first  involute  aii<l  suliiiniiiiose,  thin  and  spi'eadiiiu.  I-'LFSII 
whitish,  hccoming  liUic  or  riolrt  irhm  cut,  usually  rather  suit  w  hen 
moist,  GILLS  adnate  subdecurrent,  tliin,  dose,  rather  n;in<t\v, 
white  or  yellowisli,  r/iiickli/  hrconiin;/  rioh  I  or  lilac  irjicn  bruised. 
STIOM  4-7  (111.  htiig,  (i  iL*  mill,  thick,  subiMinal,  ghilti-ous,  uiie\eii- 
undulate,  viscid,  wliite  or  dingy  yelh)wisli,  stnlTecI  then  lioUow  or 
cavernous,  SPOKES  siil»ghibose  (tr  broadly  rlli|ii  ical.  S  10  inicr.. 
echinulate,  white.  !MILIv  \\hite,  clunKjiiui  (jiiickhi  irlnit  in  contact 
icitli   tliv  flesh   to  lihicriotcl ,  liil  leiish  a<'ii(l. 

Gregarious.  ()n  the  ground  in  low,  iiH»ssy  |>lace.s  in  s\\ain]ts, 
thickets,  etc.  Hay  \'ie\s,  lloiighlon.  .Maninctir.  .ViiLjust  Se|)!rniber. 
Infrequent. 

Known  by  the  llesh  changing  to  lilac  or  \  iolci  when  cut  or  lnnised. 
It    is  found    in    rather  wci    [daces,  soinelinies  allachcd    lo   nio^s   and 
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sphagnum  and  then  the  base  of  the  stem  is  white-tomentose.  It 
seems  to  be  most  frequent  in  the  Northern  Peninsula.  Its  edibility 
is  uncertain;  it  is  considered  poisonous  in  Europe. 

75.  Lactarius  maculatus  Pk.     (Suspected) 
N.  Y.  State  Mus.  Rep.  41,  1888. 

PILEUS  8-12..5  cm.  broad,  convex-umbilicate,  then  expanded- 
depressed  to  infundibuliform,  grayish-buff  to  grayish-lilac,  distinctly 
zoned  ivith  concentric  darker  spots,  viscid  when  moist,  glabrous, 
margin  at  first  involute,  naked,  then  spreading  and  substriate. 
FLESH  grayish,  hecoming  lilac  tohere  'bruised,  rather  compact. 
GILLS  adnate-subdecurrent,  close,  broadest  in  the  middle,  attenuate 
behind,  whitish  to  cream-color,  lilac-vinaceous  where  wounded. 
BTEM  3-7  cm.  long,  1.5-3  cm.  thick,  subequal,  ventricose  or  tapering, 
hollow,  sometimes  compressed,  spotted-variegated,  concolor,  glab- 
rous. SPORES  "subglobose,  echinulate,  10-12.5  micr."  (Peck.) 
MILK  at  first  white  to  cream  color,  unchanged  or  becoming  lilac  on 
the  flesh,  acrid. 

On  sandy  ground,  oak  and  maple  hillside  along  Lake  Superior, 
Marquette.     August.     Rare. 

This  is  closely  related  to  L.  uvidus,  differing  from  it  in  its  dis- 
tinctly zonate  pileus,  larger  size  and  spotted  stem.  The  milk  in  our 
specimens  remained  unchanged.  It  is  likely  that  the  milk  in  both 
L.  uvidus  and  L.  maculatus  sometimes  turns  lilac-vinaceous,  that 
at  other  times  it  remains  unchanged  except  to  cause  the  broken 
flesh  where  it  is  touched  by  the  milk  to  assume  a  lilac-vinaceous 
color. 

Section  IV.  Pileus  glabrous,  viscid;  taste  mild;  milk  bright- 
colored  from  the  first. 

76.  Lactarius  subpurpureus  Pk.     (Edible) 
N.  Y.  State  Mus.  Rep.  29,  1878. 

Illustrations:    Peck,  Ibid,  54,  PI.  70,  Fig.  1-6. 

Burlingham,  Torr.  Bot.  Club  Mem.  14,  Fig.  8,  p.  61,  1908. 

PILEUS  convex-umbilicate,  then  expanded-depressed  to  subin- 
fundibuliform,  dark  red.  pink-zoned,  with  a  grayish  lustre,  spotted 
with  emerald-green,  subviscid  when  moist,  glabrous,  margin  at  first 
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involute,  pruinose,  tlieu  spreading'.  FLESH  whiiish  t<»  piukisU, 
beconiiny  red  when  broken  espee'mUy  next  to  the  gill^<.  GILLS 
adnate-subdecurrent,  close  to  subdistaut,  broadest  in  middle, 
medium  broad,  ikirk-red,  fading  and  yreeuisJi  icitJi  injr.  STI-^M  .'5-7, 
cm.  long,  0-1.')  mm.  thick,  etpuil  or  tapering  upward*^,  glabrous, 
sometimes  pruinose,  stuffed  then  h(dlow,  dark  red,  s^potted  more 
deeply,  tloccose-haiiT  at  base.  SPOKES  "broadly  elliptical, 
echinulate,  8-10x7-8  micr.,  yellowish."  (Burl.)  MILK  dark  red, 
mild.    Edible. 

Gregarious.  Low  moist  woods  of  hemlock  or  mixed  with  hemlock. 
Bay  View,  Huron  Mountains,     August-September.     Infrequent. 

Easily  distinguished  h\  its  dark  red  milk  which  stains  the  flesh 
of  the  broken  plant;  later  the  stains  assume  a  greenish  hue.  Dried 
specimens  do  not  show  this  character  well,  since  they  become 
much  paler, 

77,     Lactarius  deliciosus  Fr,     (Edible) 

Syst.  Myc,  1821. 

Illustrations:     Fries,  Sverig.  Svamp.,  1*1.  0. 
Gillet,  Champignons  de  France,  No.  382. 
Cooke,  111.,  PI.  982. 

Bre.sadola,  Fungh.  manger,  e.  vel.,  PL  01. 
Peck,  N.  Y.  State  Mus.  Kep.  48,  PI.  29,  1896. 
Atkinson,  Mushrooms,  PI,  35,  Fig,  1,  1900. 
Gibson,  Edible  Toadsto<ds,  PI.  18,  p.  1G9,  1903. 
Michael,  Fiihrer  1".  Pilzfreunde.  Vol.  I,  No.  37, 
Swanton,  Fungi,  PI,  15,  Fig.  (1-7. 
[Mate  \l  of  this  IJeport. 

riLlK'S  .">  1(1  (111.  I»i();i(l.  coiivex-umbilicate,  then  exi)anded-de- 
pi-essed  to  snbinrnndiltulironii,  \  iscid  when  iiioisi,  glabrous,  oidiit/e 
or  (/niyisJi-oranfff,  fiiding  to  grayisli  in  age,  zaind,  zones  or  spots 
li lighter-colored,  involute  at  first  then  arelied  s|»rea(ling.  Fi.I'SlI 
wliife  soon  stained  orange  wlieii  broken,  then  greenish,  especially 
.ii  Junction  of  gills  and  jiileus.  GILLS  adiiate  decnrrent .  close, 
i;illn'r  nairuw.  inlervenosc  and  more  or  less  furkiMl,  hriiflil  intunir 
I'illi  i/clloirisli  slircn,  becoming  greenish  in  age  oi*  where  bruised. 
H'ri].M  ."{  S  cm.  long.  S  15  mm.  thick.  <<iU(il,  eve!i.  stnlVed  then  holluw, 
|iiiiinose,  glaliicscciil ,  dniiiiii'  i/iUnii-,  orniit/r  .spnl  t(  tl  i,r  at  hin/lh 
<irirnisli  rarii  i/nh  d.  Sl'<>JvLS  siihglubose,  echinnlale.  S  Kl.xTS  rnicr.. 
vcllowisli.      MILK  oriitii/r  <»i-  .stiffrmi  i/rllmr,   mild. 
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Gregarious-subcaespitose.  On  the  ground  in  moist  mossy  woods 
in  coniferous  regions,  under  hemlock,  balsam-fir,  spruce,  cedar, 
birch,  etc.  Isle  Royale,  Huron  Mountains,  Marquette,  Munising, 
Houghton,  Bay  View.     Juh'-September.     Frequent  locally. 

The  most  desirable  perhaps  of  all  the  Lactarii  for  the  table,  but 
not  very  common  in  southern  Michigan  at  least.  Its  orange  milk 
and  the  beautiful  zones  of  the  cap  have  frequently  attracted  the 
artist,  and  it  has  often  been  illustrated.  Its  range  with  us  seems 
to  be  mostly  northward.  This  statement  is  based  on  seven  years  of 
collecting  in  southern  Michigan,  but  does  not  exclude  the  possibil- 
ity of  the  appearance  of  L.  deJiciosus  when  least  expected  and  per- 
haps in  quantity.  Such  sporadic  fruiting  is  not  infrequent  in  other 
mushrooms  after  they  seem  to  be  absent  from  a  region.  Peck  says 
it  occurs  in  all  kinds  of  woods,  but  so  far  it  has  been  found  in  quan- 
tity only  in  the  northern  part  of  the  state.  Michael  says  that  be- 
cause of  its  strong  aromatic  taste  it  is  not  so  desirable  as  food 
when  served  alone  but  as  an  addition  to  other  dishes  it  is  excellent. 

78.     Lactarius  indigo  Schw.     (Edible) 

Syn.  Fung.  Carol.  Super.,  1818. 
(Fries,  Epicrisis,  1838). 

Illustrations:    Atkinson,  Mushrooms,  PI.  35,  Fig.  3,  1900. 
Mcllvaine,  Thousand  Amer.  Fungi,  PL  41,  Fig.  2. 

/PILEUS  5-12  cm.  broad,  convex-subumbilicate,  then  expanded- 
depressed  to  infundibuliform,  incligo-hlue  or  paler ^  fading  when  dry, 
with  a  silvery-gray  lustre,  zonate,  glabrous.  FLESH  blue,  green- 
ish in  age.  GILLS  adnate-decurrent,  close,  rather  broad,  indigo- 
J)lue  or  paler,  at  length  pale  greenish.  STEM  2-5  cm.  long,  1-2  cm. 
thick,  equal  or  tapering  downward,  glabrous,  even,  stuffed  then 
hollow,  indujo-Mue,  often  paler  and  spotted.  SPORES  "globose  to 
broadly  elliptical,  echinulate,  7  micr.,  yellowish."  MILK  darj^  bhie, 
mild.     Edible. 

Gregarious.  On  the  ground  in  oak  and  maple  woods,  and  sandy 
pine  forests.  Ann  Arbor,  Huron  Mountains.  Evidently  through- 
out the  state.    August.    Rather  rare. 

No  one  can  mistake  this  mushroom  as  it  has  no  double.  It  occurs 
sparingly,  but  is  widely  distributed.  Schweinitz  should  be  given 
full  credit  for  naming  this  striking  plant.  It  seems  to  be  exclusively 
North  American. 
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RU^SSULAIkIA:    LiiUa  becomiug-  darker  in  age,  ami  tlieii  piuiuose. 

Section  Y.     Pileus  miuutely  scaly,  tomeutose,  pruinose-velvety, 
dry;  taste  slowly  or  sliirlitly  acrid. 

79.     Lactarius  fuliginosus  Fr.     (Suspected) 

Syst.  Myc,  1821. 

Illustrations:     Cooke,  111..  PI.  99G. 

Gillet,  ChampigTious  de  France,  No.  384. 
Patoiiillard,  Tab.  Aualyt,  No.  322. 
Rickeu,  Bliitterpilze,  PI.  12,  Fig.  5. 
Atkinson,  Mushrooms,  Fig.  117,  p.  119,  1900. 

I'lLEUS  2-G  cm.  broad,  convex,  soon  expanded-plane  or  obtuse, 
sometimes  depressed,  dry,  even,  minutely  velvety-tomentose  or  glab- 
rous, azonate,  isabelline  or  grayish -brown,  clouded  ivith  a  snioki/ 
sluide,  margin  at  length  creuate-wavy.  FLESH  thin  on  nuirgin, 
whitish,  becoming  tinted  ivith  flesh-pink  to  salmon-color  when 
broken.  GILLS  adnate.  at  length  subdecurrent,  distinct,  close  to 
subdistant,  moderately  broad,  pruinose,  pallid  then  pale  ochraceus. 
becoming  pinkish  or  salmon  ichen  bruised.  STEM  2-G  cm.  long, 
often  short,  3-10  mm.  thick,  subequal  or  tai>ering  downwards,  stutl'ed 
then  hollow,  minutely  pruinose-velvety  or  glabrous,  pallid-grayish- 
isabelline  or  smoky-clouded,  pinkish-stained  where  bruised. 
SPOIiES  globose,  echinulate,  7-9  micr.  with  long  sterigmata,  pale 
ocliraceous-ycUow.  ^MILK  white  at  first,  then  changing  slowli/  to 
flesh-pink  or  salmon  where  in  contact  with  the  flesh,  sloirlg  acrid. 

Gregarious.  On  the  ground  in  ri-itndosc  \\(»<t(ls  of  (i;ik  nntl  iiia|il(>. 
Ann  Ar1)Oi-.     August.     InlrcMincnt. 

In  lairojM'  it  is  said  to  occur  also  in  pine  woods.  Ii  is  known  by 
its  smoky-clondcd  oficn  '•simlV  l»i-own"  pileus,  and  the  tendency  of 
the  flesh  lo  assume  a  llcsh-pink  or  i)alo  salnnni  color  w  here  brnised. 
Dry  wcailici"  jdanls  oCtcn  respond  slowly  to  brnising.  The  margin 
of  the  pileus  in  age  is  a|»t  to  be  wavy  oi-  scalloped.  /..  gmirdii  Pk. 
is  cdiisideied  by  AlkinsiMi  as  proliably  a  \ai'iely. 
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80.    Lactarius  lignyotus  Fr.     (Poisonous) 

Monograpliia,  1863. 

Illustratiens:    Fries,  Icones,  PL  171,  Fig.  1. 

Michael,  Fiihrer  f.  Pilzfreiinde,  Vol.  II,  ]S'o.  .58. 
Atkinson,  Mushrooms,  Fig.  116,  p.  117,  1900. 
Hard,  Mushrooms,  PL  21,  Fig,  236,  p.  172,  1908. 
Peek,  N.  Y.  State  Mus.  BulL  1.50,  PL  123,  1911. 

PILEUS  3-7  cm.  broad,  convex,  soon  almost  plane,  umhonate, 
sometimes  slightly  depressed  and  then  obsolete!}'  umbonate,  drij, 
azonate,  pruinose-velvety ,  even  or  mostly  uneven-riigulose  toward 
tlie  center,  chocolate  or  seal-brown  to  sooty,  margin  wavy  or  sub- 
plicate  in  age.  FLESH  white,  slowly  pinkish  or  reddish  where 
tvouuded.  GILLS  adnate-subdecurrent,  close  to  subdistant,  mod- 
erately broad,  at  first  pure  ivhite,  then  ochraceus,  reddish  or  pinkish 
where  bruised.  STEM  4-8  cm.  long,  4-12  mm.  thick,  equal  or  ah- 
7'ujytly  plicate  at  apex,  pruinose-velvety,  sometimes  scarcely  velvety, 
sooty-hrown,  spongy-stuflfed.  SPORES  globose,  8-9  micr.,  echinulate, 
yellowish,  sterigmata  long.  MILK  white,  changing  slowly  to  red- 
dish-pink where  in  contact  with  flesh,  mild  or  subacrid.    Poisonous. 

Gregarious.  On  the  ground  in  woods,  especially  in  coniferous 
regions.  Marquette,  Huron  Mountains,  Bay  View,  Ann  Arbor. 
July-September.     Infrequent. 

Differs  from  the  preceding  in  the  darker  color,  the  rugose  pileus 
and  longer  and  more  velvety  stem.  Efforts  which  I  made  to  differ- 
entiate the  two  by  microscopical  characters  remained  abortive. 
Both  possess  slender,  cylindrical,  aculeate  sterile  cells  on  the  edge 
of  the  gills,  about  4  micr.  in  diameter.  The  trama  of  the  gills  in 
the  specimens  examined  was  more  filamentous  in  L.  lignyotus  anrl 
had  a  floccose  structure  of  spherical  cells  in  L.  fuliginosa.  The  two 
species,  however,  appear  to  run  into  each  other  at  times. 

81.    Lactarius  helvus  Fr. 
Syst.  Myc,  1821. 

Illustrations :    Cooke,  111.,  PL  994. 

Bresadola,  Fung.  Trid.,  PL  127  and  39. 
Eicken,  Blatterpilze,  PL  13,  Fig.  2. 

PILEUS  4-12  cm.  broad,  fragile,  convex  then  plane  and  depressed 
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with  decui'ved  margiu,  Avith  or  without  im  obscuie  umbo,  a/ouate, 
dry,  jioccose-scaly ,  taicny-isahellinc,  fading,  margin  at  lirst  involute 
I  lieu  .spreading.  FLESH  somewluit  watery.  GILLS  subdeourreut. 
iliickisli,  close  to  subdistaut,  rather  narrow,  broadest  behind,  wliit- 
ish  then  ochraeeous  tinged  incarnate,  pruinose.  STEM  5-8  cm.  long, 
(up  to  15  cm.  long  on  sphagnum),  5-15  mm.  thick,  subrigid-fragile, 
subequal,  pruinose-imhescent,  stuffed  then  cavernous,  concolor, 
white-mycelioid  at  base.  SPORES  globose,  7-9  niicr.,  echinulate. 
MILK  icatery,  rarely  white,  sparse,  mild  or  scarcely  acrid.  0IK)K 
fray  rant,  like  that  of  L.  camplwratus. 

Gregarious  or  scattered.  On  the  ground  or  on  moss  in  low 
swampj^  woods,  or  on  sphagnum  in  peat-bogs,  sometimes  among 
moss  along  exposed  borders  of  lakes,  etc.  Ann  Arbor  and  elsewhere 
in  the  lake  regions  of  the  interior.    July-Sept.    Frequent  locally. 

This  is  for  the  most  part  included  under  var.  aqiiifluus  hy  Peck 
l)ut  the  watery  character  of  the  milk  is  ai)parently  merely  a  result 
of  the  moist  habitat. 

82.    Lactarius  rufus  Fr.     (Poisonous) 
Epicrisis,  1836-38. 

Illustrations:     Fries,  Sverig.  Svamp..  PI.  11. 
Cooke,  111.,  PI.  085. 

Gillet,  CI»am])ignons  de  France,  Xo.  301. 
Ricken,  Bliitterpilze,  PI.  13,  Fig.  3. 
Michael,  Fiihrer  f.  Pilzfreundc.  \()1.  I.  Xo.  30. 
Swanton,  Fungi.  PI.  7.  Fig.  3-4. 

PILEUS  4-Kl  (111.  hni.id.  cdnvex  then  expaiiilcil-dciu-es.^cd  to  in- 
fundibuliform,  iniihoimtc,  thxculose-silky,  filahrrsrcnt.  a/.onatc.  <lry. 
hayrcd  to  rufous,  not  fading,  subshiiiiiig.  margin  at  lirst  involute. 
FLESH  rather  thin,  i-alhci-  soft  wlicii  moist.  (JIIJ.S  ailnate-dccnr- 
rent,  close,  at  length  jjrtiinose,  nariow,  ocltrtncous  t/icn  rufous. 
STEM  5-8  cm.  long,  (longer  in  niossi.  (I  I'J  nini.  thick.  e(|ual.  dry, 
giai»rous.  sometimes  pruino.se,  slnllVil  ihcn  hollow,  lirni.  rufous  or 
pdlir.  ofte^i  strigose-h;iii-y  at  I);is('.  SI'OKllS  sub  globose.  7-S  micr  , 
slightly  echinulate.  white.  MIMC  wliiic.  niich.inging.  rrry  acrid. 
(>])OI{  nou<'.     Poisonous. 

On  the  gi-oiiii(|  ill  liciiihM-k  .nnl  piiir  woods.  Xrw  Kifliiiioiid.  Srp- 
tenibcr.     Tnri('(|iiciit   oc  loc;il. 

Known   by   ils  rc(!  luown  ((dor.  niiilion:i  Ic  pilcus,  very  iiciid   la>te 
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and  rather  large  size  as  compared  with  others  of  the  same  color. 
Peck  has  segregated  a  species  on  the  lack  of  the  umbo,  the  hollow 
stem  and  scanty  milk;  it  is  edible.  This  he  named  L.  houghtoni 
Pk.  (see  N.  Y.  State  Mus.  Bull.  150,  p.  32,  and  PI.  6,  Fig.  1-7).  It 
seems  to  be  an  extreme  form  of  L.  rufus  and  may  be  referred  to  as 
var.  houghtoni  Pk.  Lougyear  has  reported  L.  rufus  from  a  swamp 
near  Lansing  where  it  occurred  in  large  numbers.  I  have  seen  it 
only  in  the  Adirondack  Mountains,  New  York. 

83.    Lactarius  griseus  Pk. 
N.  Y.  State  Cab.  Rep.  23,  1872. 

Illustrations:     Burlingham,  Torr.  Bot.  Club,  Mem.  14,  Fig.  14, 
p.  18,  1908. 

Hard,  Mushrooms,  Fig.  138,  p.  174,  1908. 

PILEUS  1-4  cm.  broad,  soon  flaccid,  convex  then  depressed  to  in- 
fundibuliform,  papillate,  dry,  azonate,  minutely  tomentose,  becom- 
ing floccose,  grayish  or  brownish-gray,  variegated  smoky-gray,  mar- 
gin at  first  incurved.  FLESH  white,  tMn.  GILLS  adnate-decur- 
rent,  close  to  subdistant,  pminose,  broader  than  the  thickness  of  the 
pileus,  white  tJien  cream-colored  to  honey-yellow.  STEM  1-5  cm. 
long,  2-5  mm.  thick,  equal,  dry,  glabrous,  stuffed  then  hollow,  whit- 
ish to  grayish.  SPORES  broadly  elliptical  to  subglobose,  8-9x6-7 
micr.,  echinulate,  white.    MILK  white,  unchanging,  sloivly  acrid. 

Gregarious  or  scattered.  On  the  ground  or  on  much  decayed  logs 
in  woods  of  the  coniferous  regions  of  the  state.  Marquette,  Hough- 
ton, Huron  Mountains,  Sault  Ste.  Marie,  Bay  View,  New  Richmond. 

Distinguished  by  its  small  size,  gray  color  and  tomentose-floc- 
culose  cap.  It  differs  from  L.  clnerens  in  its  dry,  non-glabrous 
pileus  and  in  the  gills  becoming  cream-yellow  in  color.  It  seems  to 
be  limited  to  regions  with  conifer  trees,  although  it  is  also  found  in 
frondose  woods  of  such  regions. 

Section  VI.    Pileus  glabrous,  viscid;  taste  acrid. 

84.     Lactarius  cinereus  Pk. 

N.  Y.  State  Mus.  Rep.  24,  1872. 

Illustrations:     Burlingham,  Torr.  Bot.  Club,  Bull.  14,  Fig.  11, 
p.  67,  1908.  Jj 

Hard,  Mushrooms,  Fig.  137,  p.  173,  1908. 
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PILEUS  1-5  cm.  broad,  lax,  coiivex-umbilicate,  soon  cxpaiuled- 
depressed  to  subiufuudibulifoi-m,  viscid  when  moist,  azoiiate  or  ^^llb- 
zonate,  glabrous,  even,  cinereous,  margin  involute  at  tirst  llien 
spreading.  Thin.  FLESH  white.  GILLS  adnate,  close,  narrow, 
rhite,  not  jellowish  in  age,  often  pruinose.  STEM  2-6  cm.  long,  6-12 
Him.  thick,  subequal  or  tapering  slightly  upwards,  stuffed-spongy 
ihen  hollow,  glabrous,  cinereus,  tomentose  at  base,  SPORES  sub- 
uiobose,  echinulate,  6-7.5  micr.,  white.  MILK  white,  unchanging, 
acrid. 

Gregarious.  On  the  ground  in  coniferous  and  mixed  woods  of  the 
hemlock  regions  of  the  state.  Isle  Royale,  Huron  Mountains,  Mar- 
quette, Houghton,  Xew  Richmond.    July-September.    Infrequent. 

Miss  Burlingham  distinguishes  a  distinct  species  which  is  named 
L.  mucidus  Burl.,  which  ditfers  from  L.  cinereus  in  its  putty-colored 
ap  with  sepia  center,  and  in  that  tlie  milk  stains  the  flesh  and  gills 
hlue-grayish-gray.  It  is  said  to  occur  under  hemlock  but  accord- 
ing to  this  author  the  true  L.  cinereus  is  said  to  be  restricted  to 
lieech  woods.  Our  plants  grew  under  hemlock,  birch,  maple  and 
I'ine.  I  have  no  record  concerning  beech.  It  is  probable  that  our 
plants  are  to  be  referred  to  L.  mucidus;  in  that  case  I  have  no  record 
of  L.  cin^reii^  to  which  I  have  always  referred  these  collections. 
-My  notes  are  not  sufficient  to  settle  the  matter. 

85.     Lactarius  vietus  Fr. 
Syst.  Myc,  1821. 

Illustrations:     Fries,  leones,  I'l.  170,  Fig.  1. 
Cooke,  111.,  PI.  KM)!). 

(iillet,  ('liampignons  de  France,  No.  401. 
Michael,  Fiihrer  f.  Pilzlreunde,  Vol.  Ill,  Xo.  71. 
K'icken,  Bliitterpilze,  PI.  14,  Fig.  1. 

PILEUS  3-()  cm.  broad,  convex  then  dt'prcsscd  or  subinl'undibuli- 
lorm,  viscid  when  moist,  azonatc,  minutely  silkj'-tomentose  when 
dry.  draft-colored  or  ]ilac-(irai/is}i,  margin  involute  at  lirst  then  ele- 
vated and  aicbcd.  I'FJOSII  wliitisli.  (1 1  liIvS  adnate-decurrent,  close, 
narrow,  jirniiiost ,  (  ream  color  then  diah  or  dingy  yellowish,  stained 
ffrai/isli  irhni  Itruiscd.  S'l'I^.M  :'.  7  cm.  long,  5-10  mm.  thick.  e(iual  or 
tapering  upwards,  stullcd  tin-n  holh»\\,  glabrous  or  glaucous.  ri\u- 
lose-wrinkled,  concolor.  tiii;^cd  diab  witliin.  SPOHIOS,  globost>. 
echinulate.  (!  S  niici-..  ciciini  Inill  in  ni;iss.  .M  I  lyK  wliitc,  unchani:'''!, 
ri  rif  slonhi  ncrid. 
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Gregarious  on  the  ground,  mixed  hemlock,  beech  aud  maple  woods. 
New  Richmond.     Infrequent. 

Sometimes  the  whole  plant  including  the  gills  is  pinkish-buff  or 
incarnate.  The  grayish  hue  is  more  marked  in  age.  It  is  said 
to  be  under  suspicion. 

86.    Lactarius  croceus  Burl. 

Torr.  Bot.  Club,  Mem.  U,  1908. 
Illustration:     Ibid,  Fig.  3,  p.  38. 

PILEUS  5-10  cm.  broad,  broadly  convex-umbilicate  then  depressed 
to  infundibuliform,  viscid,  azonate  or  obscurely  zonate,  micaceous 
when  dry,  orange  to  saffron-yellow,  glabrous,  margin  at  first  in- 
volute and  pruinose-downy.  FLESH  rather  thin,  whitish,  staining 
yellow  or  ochraeeous  ivhere  cut.  G-ILLS  adnate-decurrent,  close 
to  suhdistant,  moderately  broad,  rarely  forked,  pallid  to  pale  yellow 
or  incarnate-tinged,  changing  to  cadmium-yellow  where  'bruised. 
STEM  3-6  cm.  long,  1-2  mm.  thick,  equal,  stuffed  then  hollow,  glab- 
rous, pale  orange-yellow,  spotted.  SPORES  globose  to  broadly 
elliptical,  echinulate,  G-8  micr.,  pale  yellows  MILK  white,  scanty, 
slowly  changing  to  yellow,  acrid  or  bitter,  often  slowly  acrid. 

Grregarious  or  scattered.  On  the  ground  in  woods  of  oak,  maple, 
elm,  etc.    Detroit.    August-September.    Local. 

This  approaches  L.  OAirantiacus  Fr.  if  indeed  it  is  not  identical. 
That  species  is  said  to  be  poisonous.  The  milk,  flesh  and  gills  of  the 
European  species  do  not  change  color  like  ours.  I  have  found  it  at 
different  times,  always  in  the  same  woods  near  Detroit.  Miss 
Burlingham  reports  it  from  Vermont  and  North  Carolina,  and 
identified  our  specimens  as  the  same. 

Section  VII.  Pileus  glabrous,  dry;  taste  acrid  or  Mtter-astring- 
ent. 

87.    Lactarius  colorascens  Pk. 

N.  Y.  State  Mus.  Bull.  94,  1905. 

PILEUS  2-6  cm.  broad,  nearly  plane,  then  depressed,  whitish  at 
first,  then  reddish-tuff  to  brownish-red,  azonate,  dry  or  subviscid, 
glabrous.  FLESH  thin.  GILLS  adnate,  narrow,  crowded  to  close, 
whitish  soon  hrownish-red.     STEM  3-6  cm.  long,  5-10  mm.  thick, 
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glabi-oiis,  tMiual,  stiilied.  often  coinpressed,  even,  whitish,  .voo/j  con- 
color.  SPORES  ''globose,  echiinihite,  8  micr."  (Peck.)  MILK 
white,  changing  to  mlphur-yelloic,  bitter  or  slightly  astriugeut. 

On  the  Ground  in  mixed  woods.  Marqnette,  New  Richmond. 
August-September.     Rare  or  local. 

It  has  the  color  of  L.  camphO'ratus  when  mature,  but  the  milk 
turns  decidedly  sulphur-yellow.  Found  so  far  onh'  in  coniferous 
regions. 

88.     Lactarius  isabellinus  Burl. 

Torr.  Bot.  Club,  Bull.  34,  1907. 
Illustration :    Ibid.  Fig.  15,  p.  103. 

PILEUS  2-5  cm.  broad,  convex  then  expanded-depressed.  sub- 
u'mbonate,  azonate,  dnj^  glabrous,  wrinkled  on  disk,  red-fulvous 
when  moist.  ]»aler  on  margin,  fading,  margin  at  length  short-striatu- 
late.  FLESH  thin,  white,  st&ining  yelloioisli  from  the  milk.  GILLS 
adnate-subdecurrent,  thin,  close,  narrow,  forking  toward  base,  pale 
yellowish,  soon  ochraceous-fuh'ous.  STEM  24  cm.  long,  1-0  mm. 
thick,  equal,  stuffed  then  hollow,  glabrous,  co^ncolor,  white-tomentose 
at  base.  SPOKKS  "sliglilly  echinulate,  wliite.  7-8.5x0-7.5  micr." 
(Burl.)  MILK  white  or  watery,  at  length  sulphur-yellow  on  flesh, 
abundant,  slowly  acrid  or  astringent. 

(Ml  llic  ground  ill  iiiIxcmI  woods,  in  conircrous  i-cgioiis.  Mar- 
([uelle.     August.     Rare  or  local. 

Could  easily  be  mistaken  for  a  large  form  of  L.  suhdulcis,  but  the 
striations  of  the  pileus,  the  taste  and  the  changing  milk  differentiate 
it.  No  specimens  were  i-etained.  In  age,  the  milk  seems  to  be  sjiarsc 
and  its  change  can  nctt  then  be  noticed. 

89.     Lactarius  parvus  Pk. 
X.  V.  State  Mus.  IJcj..  L'I>,  1878. 

i'llJ\;rS  l-;j  cm.  I»id;i(l.  InoiKlly  coiiNcx  ilicii  ('\|i;iii(|c(l.  sub- 
depressed,  obsoletely  |ia|iilhitc.  '////.  a/.onair,  glaindiis.  pdli-  lilinrns- 
umhcr,  fading,  margin  at  tiisi  iuNoliitf.  I'Ll^SlI  thin.  ( 1 1 LLS 
adnate-decurrcul,  close  to  ciowdcd.  narrow,  few  foi-kcd  at  l>ase, 
dingy  while  or  ocln-accns  i  ingcij.  hiinining  nhsiun  Iji  grcruish  tlun 
lHugyhronii  irhrrr  hniisrd.  S'l'lC.M  "J  •">  cm.  lung,  3.5  mm.  (hick, 
subcqual,  glalirons  (»!•  prninosc  abo\»'.  stnllVd   ilicn  liollnw   and  oilin 
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compressed,  sometimes  sulcate,  tinged  with  same  color  as  pileus. 
SPORES  subglobose,  slightly  echinulate,  white,  6.5-8  micr.  MILK 
white,  unchanging,  sometimes  slightlj^  changed  on  flesh,  acrid. 
ODOR  none. 

Gregarious  or  scattered.  On  the  ground  or  much  decayed  wood 
in  forests  of  hemlock  and  pine  or  in  cedar  swamps.  Xew  Richmond. 
August-September.     Frequent  locally. 

This  is  one  of  our  smallest  Lactarii.  The  umber  color  of  cap  and 
stem,  and  the  peculiar  dingy-greenish  tints  assumed  by  the  wounded 
gills  characterize  it.    It  closely  approaches  L.  varius. 

90.    Lactarius  varius  Pk. 
N.  Y.  State  Mus.  Rep.  38. 

PILEUS  3-6  cm.  broad,  convex  then  plane  and  depressed,  grayish- 
huff  or  darker,  with  tinge  of  lilac,  dry^  inicaceous-shining ,  azonate 
or  slightly  zonate  on  margin.  Flesh  thin,  white.  GILLS  adnate- 
subdecurrent,  close,  narrow,  subventricose,  whitish  to  cream-colored, 
stained  dingy  greenish-hrown  where  'bruised.  STEM  2-5  cm.  long, 
4-6  mm.  thick,  equal,  glabrous,  firm,  spongy-siuffed,  concolor  or 
paler.  SPORES  globose,  white,  7-8  micr.  MILK  white,  unchanging^ 
slowly  acrid.    ODOR  none. 

Gregarious.    On  the  ground  in  mixed  woods.    Marquette.  August. 

This  species  is  very  close  to  the  preceding.  It  is  known  by  its 
pale  colors  both  when  fresh  and  in  herbarium  specimens.  It  was 
found  only  in  the  Northern  Peninsula. 

Section  VIII.  Pileus  glabrous  or  pruinose  velvety,  dry;  taste 
mild. 

91.    Lactarius  volemus  Fr.     (Edible) 
Syst.  Myc,  1821. 

Illustrations:    Fries,  Sverig.  Svamp.,  PL  10. 
Cooke,  111.,  PL  999. 

Gillet,  Champignons  de  France,  No.  402. 
Bresadola,  Fungh.  mang.  e.  veL,  PL  66. 
Ricken,  Blatterpilze,  PL  14,  Fig.  3. 
Patouillard,  Tab.  Analyt.,  No.  323. 
Peck,  N.  Y.  State  Mus.  Rep.  48,  PL  30. 
White,  Conn.  Geol.  &  Nat.  Hist,  Surv.,  Bull.  3,  PL  10. 
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Michael,  Fiilirer  f.  rilzfix'imde,  Vol.  1,  No.  o5. 
Hard,  Mushrooms,  Fig.  141',  p.  ITIK 
rUite  XII  of  this  Kepurt. 

PILEUS  o-lH  cm.  Itioad.  linn,  convex  then  ex[tanded-depi'essed, 
phme  01-  obtuse,  dnj,  azonate,  (jlahrous,  even  or  becominj;  rimose- 
ai-eolateoi-  rivulose,  unicolorous,  oruinje-jidvous  or  hroanisli  orange 
to  tan-blown,  often  pale,  margin  at  first  involute  then  spreading. 
FLESH  compact,  I'igid,  whitish,  sometimes  brownish.  GILLS  ad- 
nate-decurrent,  close,  moderately  broad,  white  or  yeUowish,  darker 
with  age  or  brownish  where  bruised,  somewhat  forked.  STEM  3-10 
cm.  long,  1-2  cm.  thick,  subetiual,  glabrous  or  pruinose,  solid,  rarely 
cavernous,  concolor  or  paler.  SPOKES  globose,  echinuhite,  7-10 
micr.,  white.  MILK  white,  unchanging,  mild,  abundant.  ODOR 
sliuhi   when  fresh,  strong  on*  dning.    Edible. 

(iregarious  or  scattered.  On  the  ground  in  frondose  woods  ami 
open  places,  throughout  the  southern  part  of  the  state.  July-Sep- 
tember.    Common. 

Like  L.  delitiosus,  this  species  is  very  delicious  wlien  properly 
prepared.  It  can  be  cut  up  and  dipi>ed  in  egg  and  bread  crumbs  and 
fried  like  oysters;  it  is  also  excellent  when  grated  and  then  baked 
and  served  on  toast.  The  milk  is  copious  and  wliite.  It  is  not 
likely  to  be  confused  with  otliers  except  L.  corriKjin  and  L.  hyyroijJto- 
roides,  both  of  which  are  similarly  colored,  but  as  they  are  edible  no 
harm  results.  It  must  not  be  confused,  however,  with  /-.  rufu.s 
which  is  considered  poismious.  I  have  been  nnalde  to  lind  L.  colviiitis 
in  the  coniferous  regions  of  the  norlhern  and  wcstein  parts  of  the 
state,  although  it  ]>robalily  occnrs  there. 

92.     Lactarius  corrugis  Pk.     (Edible) 
N.  Y.  State  Mns.  Ilep.  .'.i',  issd. 

Illustrations:     A  ikiiisdii.  .Miislii-oonis.  IMg.  ll."»,  p.   lir>.  I'.iiKi. 
Ii;ii-.|.  .Miislii-.M.nis.  IM--.  1  II.  |L  177.  P.iOS. 

ril,i;rS  C  li:  cin.  Innad.  liiiii.  cunxcx  llien  (le|p|-essed  expanded, 
<lry.  ;i/.oii;ile,  niiiiiili  li/  rrlrrli/  (  s|ii(iiles  !  i ,  ( (»rnif/(tt('  or  ru</osc-rctic- 
iihilr,  dark  reddish  brown  to  rnf<Mis  lawny,  sometinu's  paler,  margin 
inv(»lnte  at  lii'st  then  spreading  and  arched.  I"''Li]Sil  ((niipact, 
while,  thick.  <!I1J>S  adnii  Ir  deciii  reiil .  close,  somewhat  nari'ow, 
somelimes  foi'king.  yellowish cinnanion.  hrcDniiiifi  I nlroKs  hrntr-n 
irhrrc  brtiisfd,  providecl  irilli  <hirkcolnnil  sitimlrs  whi(  h  give  them 
ir. 
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the  brown  color.  STEM  6-7  cm.  loug,  1.5-2.5  cm.  thick,  stout,  firm, 
solid,  equal,  dry,  more  or  less  tinged  coucolor  and  subvelvety. 
SPOKES  globose,  echinulate,  9-12  micr.,  white.  MILK  white,  un- 
changing, mild,  copious.     ODOR  slight. 

Gregarious  or  solitar3^  On  the  ground  in  frondose  woods  or  open 
places.     Detroit,  Ann  Arbor.     August-September.     Infrequent. 

Closely  related  to  the  preceding,  of  which  it  might  be  considered 
a  variety.  The  rugose  or  corrugated  pileus  and  the  abundance  of 
brown  spicules  on  the  gills  are  the  main  distinguishing  characters. 

93.    Lactarius  hygrophoroides  B.  &  C.     (Edible) 

Ann.  &  Mag.  Nat.  Hist.,  Vol.  Ill,  1859. 

N.  Y.  State  Cab.  Rep.  23,  1872  (as  L.  dlstans  Pk.). 

Illustrations :    Peck,  N.  Y.  State  Miis.  Mem.  4,  PI.  53,  Fig.  7-11, 
1900. 

PILEUS  3-8  cm.  broad,  rarely  broader,  firm,  convex  then  ex- 
panded, umbilicate  or  subdepressed,  glabrous  or  minutely  velvety- 
pubescent,  dry,  sometimes  rugose-wrinkled  or  rimose-areolate,  yel- 
lowish-taivny,  fulvous  or  paler,  margin  involute  then  spreading. 
FLESH  somewhat  brittle,  whitish,  thick.  GILLS  adnate-subde- 
current,  distant,  narrow,  often  intervenose,  whitish  to  cream-yellow- 
ish. STEM  2-4  cm.  long,  short,  8-16  mm.  thick,  equal  or  tapering 
downward,  solid,  glabrous  or  pruinose,  concolor.  SPORES  globose 
to  broadly  elliptical,  9-11  micr.,  minutely  echinulate,  white.  MILK 
white,  unchanging,  mild.    Edible. 

Gregarious  or  scattered.  On  the  ground  in  frondose  woods  or 
open  places.  Ann  Arbor,  Lansing,  etc.,  throughout  southern  Michi- 
gan.    July-August.     Sometimes  common. 

This  species  has  the  color  of  L.  volemus  but  has  distant  gills,  a 
short  stem  and  is  usually  smaller  in  size.  It  was  described  as 
L.  dlstans  by  Peck  and  it  is  regrettable  that  this  appropriate  name 
could  not  be  retained,  as  the  distant  gills  are  its  most  striking 
characteristic.  However,  specimens  of  Curtis'  collections  are  still 
in  existence  and  show  the  plant  to  have  been  described  by  Berkely, 
as  L.  hygrophoroides.    It  is  equally  as  good  to  eat  as  L.  volemus. 
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94.     Lactarius  luteolus  Pk. 
Ton-.  Bot.  Club,  Bull.  23,  1S9G. 
Illustrations:    X.  Y.  State  Mus.  Bull.  G7,  PI.  S3,  Fig.  7-11,  1903. 

PILEUS  3-7  cm.  broad,  lirm,  convex  or  nearly  plane,  sometimes 
umbilicateh"  depressed  and  subpapillate,  minutely  pruinose-vclvety , 
dry,  azonate,  more  or  less  rugose,  yellowish  or  dingy  buff, 
margin  involute  at  lirst.  FLESH  white,  becoming  brown  lohen 
bruised.  GILLS  adnate-subdecurrent,  clo.se,  narrow,  whiti^li,  be- 
coming brown  icJien  bruised.  STEM  2.5-5  cm.  long,  3-10  mm.  thick, 
subequal,  dry,  glabrous  or  pruinose,  firm,  spongy-stuffed,  ichitisJi  or 
buff.  SPORES  globose,  echinulate,  7-8  micr.,  white.  MILK  white 
or  whitish,  changing  to  brown  on  the  flesli,  copious,  mild.  ODOR 
mild  or  foetid. 

On  the  ground  in  mixed  woods.    Marquette.    August.    Rare. 

To  this  species  evidently  belongs  L.  foetidns  Pk.  (N.  Y.  State  Mus. 
Bull.  54,  p.  949,  1902),  which  is  a  form  with  a  foetid  odor. 

flection  IX.  Pileus  glabrous,  dry  or  subviscid,  taste  mild;  milk 
white,  pale  or  watei*y. 

95.     Lactarius  subdulcis  Fr.     (Edible) 
Sy.st.  Myc,  1821. 

Illustrations:     Oillet,  Clianipigiioiis  de  France,  No.  31);*). 
Cooke,  111.,  PI.  1002. 

Michael,  Fiihror  f.  IMlzfreunde,  Vol.  II,  No.  55. 
Murrill,  Mycologia,  \'ol.  3,  PI.  49,  Fig.  5. 
Hard,  Mushrooms,  Fig.  140,  p.  17G. 

PILEUS  2-5  cm.  broad,  firm,  convex  then  depressed  or  subiii- 
fuiulibuliform,  often  papillate,  azonate,  dry,  glabrous,  brownish- 
red,  isabelline  or  reddish-fulvous,  sometimes  paler,  not  fading,  even 
or  .sul)wrinkled.  FLESH  whiti.'^h  or  tinged  fulvous.  (ULLS  adiiate- 
decui-rcnt,  close,  pruinose,  sfdiictimcs  lurked,  rjiilicr  ii;inii\\.  whit- 
ish soon  pallid  yellowi.sh-flesh  color,  often  fiilvcuis-.stained.  STEM 
4-7  cm.  long,  2S  mm.  (hick,  snlM-qual,  slnlVcd  then  hollow.  glal>ruus 
or  pubescent  to  toinentose  towai-d  base,  even  or  wrinkled  lacnnose. 
roncol'ir    or    paler    lliaii    |iileus.      SIMHIl'.S    glolxtse.    ecliinnlate.    7-8 
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micr.,  white.  MILK  white  or  watery-white,  unchanging,  mild  or 
slightly  acrid  or  bitterish  in  the  throat.     Edible. 

On  the  ground  in  low  woods,  fields,  copses,  swamps  and  Avet 
places  or  in  mixed  or  frondose  woods.  Throughout  the  state.  June- 
October.     Very  common. 

This  species  occurs  in  dry  weather  when  hardly  any  other  mush- 
room is  to  be  found,  and  a  swamp  or  bog  must  be  vei*y  dry  if  it  does 
not  yield  some.  In  wet  weather  it  is  to  be  found  on  high  ground 
as  well,  either  in  the  AAoods  or  the  bare  soil  in  fields  or  roadsides, 
sometimes  even  on  decaj^ed  wood.  It  is  very  variable  and  several 
varieties  have  been  named,  e.  g.  (aj  with  cinnamon-red  pileus;  (b) 
with  chestnut- red  pileus  and  spongy  stem,  and  (c)  with  varnished- 
shining  bay-red  cap  and  hollow  stem.  Kicken  says  the  European 
form  is  best  known  by  the  red-strigose  base  of  the  stem  and  the 
tufted  mode  of  growth.  With  us  it  is  usually  gregarious  or  scat- 
tered. It  must  not  be  confused  in  dry  weather  with  CUtocyhe 
laccata  when  the  latter  is  moist  and  then  similarlv  colored.  That 
species  differs  in  its  distant  gills  and  fading  pileus,  and  never  pos- 
sesses milk. 

96.    Lactarius  oculatus  (Pk.)     Burl.     (Edible) 

Torr.  Bot.  Club,  Bull.  34,  1907. 

Illustration :    Peck,  N.  Y.  State  Mus.  Bull.  67,  PI.  83,  Fig.  20-24 
(as  L.  siibdulcis  var.  oculatus  Pk.). 

PILEUS  1-2  cm.  broad,  convex-expanded,  abruptly  papillate-um- 
honate,  viscid  when  moist,  glabrous,  fulvous,  fading  to  i)inkish,  umbo- 
darker  and  scarcely  fading,  margin  at  first  involute  then  spreading. 
FLESH  whitish,  thin.  GILLS  subdecurrent,  medium  close,  broad, 
pruinose,  pallid  then  yellowish.  STEM  2-4  cm.  long,  2-5  mm.  thick, 
equal,  glabrous,  stuffed,  concolor  or  paler.  SPORES  globose  to 
broadly  elliptical,  echinulate,  7-9.5  micr.,  white.  MILK  white, 
sparse,  unchanging,  mild. 

On  the  ground  in  moist  places  in  woods,  or  on  moss.  Ann  Arbor. 
July- September.     Infrequent. 

Related  to  the  preceding,  but  often  with  a  distinct  viscidity  on 
the  expallent  pileus.  Its  definite  and  persistent  papilla  has  been 
called  the  ''eye  spot"  of  the  cap,  since  its  darker  color,  especially 
after  the  rest  of  tlie  pileus  is  faded,  makes  it  appear  prominent. 
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97.     Lactarius  camphoratus  1  r.     (Ediblej 

Epicrisis,  1836-38. 

Illustrations:    Cooke,  111..  PI.  1013. 
Ilicken,  Blatterpilze,  I'l.  11,  Fig.  7. 
Plate  XIII  of  lliis  Report. 

PILEUS  1-1  cm.  broad,  tirm,  rigid-fragile,  convex,  often  unibonate, 
at  length  depressed,  fuh-oiis  to  dark  'brownish-red,  azouate,  dry, 
glabrous,  often  wrinkled-uneven,  opaque,  margin  arclied-decurved. 
FLESH  concolor  or  paler,  rather  thin.  GILLS  adnate-subdecurrent, 
close,  rather  narrow,  pruinose,  dull  yellowish  to  reddish-brown. 
STEM  1-3  cm.  long,  3-8  mm.  thick,  subequal,  glabrous  or  pruinose, 
sometimes  compressed-wrinkled,  spongy-stuffed,  concolor.  SPORES 
globose,  echinulate,  6-7.5  micr.,  white.  MILK  white,  unchanging, 
either  copious  or  in  dry  weather  often  watery  white  and  scanty, 
mild.     ODOR  aromatic,  agreeable,  usually  very  distinct.     Edible. 

On  the  ground  in  wet  places,  swamps,  very  rotten  wood  in  niixe<l 
or  frondose  woods.    Throughout  the  state.    July-August.    Common. 

Known  by  its  peculiar  rigid-fragile  consistency,  its  aromatic  ()<h)r 
and  dark  reddish-brown  color.  Distinguished  from  L.  r///</.y  whirli 
grows  in  similar  situations,  l)y  its  smaller  size,  odor  and  non-acrid 
taste;  from  L.  subdiilci.s  by  darker  color  and  odor.  The  odor  is  not 
of  camphor  as  the  name  would  indicate;  it  has  been  \ari(iusly  cliar- 
acterized  as  like  that  of  dried  melilot,  slii»pery-elm  ])ark,  or  (liic-ory, 
or  similar  to  that  of  L.  helvu-s.  Like  L.  .sitbdid'ciis,  it  is  often  to  be 
found  when  other  mushrooms  are  absent. 

98.     Lactarius  rimosellus  Pk. 

X.  V.  Stale  Mns.  P>ull.  Hir,.  lUOG. 
Illustration:     Ibid.  PI.  !)."..  Fig.  7-11. 

"PILEUS  ."Id.. ■)  cm.  brn.id.  i;iilicr  lirm,  coinrx  iiinltniiiitc.  IIhmi  <le- 
pressod,  brmcnish  tcrra-rotta.  liiding  sdincw  li;ii.  n/.nniiic.  dry.  gl;il>- 
rous,  rugose  fi'om  tlie  coutcr.  at  Irmjlli  iniinttrhj  riniosc  tircohile. 
FLl^SII  tbiu,  i.s;ili(>liiii('  tin-ii  concolor.  ('.ILLS  dccurrciit,  close, 
modiuiii  broiid,  few  ^(l^l^illu^  wbilisli  tbcii  sdincw  b.il  (tclir;ii(M)\is. 
STFCM  I'd  cm.  Imig,  .">  Id  mm.  tliick,  c«|ual  oi*  tajM'ring  u|twar<ls. 
stuffed  then  hollow,  i»ruiiios('  aboxc.  Ininrnfosr  fo  striifosr  dnirn- 
)'v/;7/.v.  coiicolui'.     SI'n|;|]S  liroadiv  clliitiical.  i-cliimilatc.  7S  nii.r.. 


118  THE  AGARIC ACEAE  OF  MICHIGAN  * 

white.  MILK  icatery  or  watery-white,  unchanged,  mild  or  slightly 
woody.    ODOR  faint,  somewhat  like  that  of  C.  camplioratus." 

Ou  the  ground  in  open  places  or  in  wet  places  in  woods.  Ann 
Arbor.     August.     Rare. 

Ditfers  from  L.  camphor atus  in  that  the  pileus  becomes  rimose- 
areolate  and  fades  somewhat  in  age,  and  in  its  more  tomentose  stem. 

Russula  Fr. 
(From  the  Latin,  russula,  reddish.) 

Veil  none;  the  trama  composed  of  vesiculose  tissue,  loithout  a 
milky  juice;  gills  rigid,  fragile,  acute  on  edge;  stem  central,  con- 
fluent with  the  pileus ;  spores  globose  or  subglobose,  usually  echinu- 
late  or  verrucose,  white  cream-color,  yellow  or  ochraceous. 

Fleshy,  putrescent,  rigid-brittle  mushrooms,  mostly  terrestrial,  a 
few  on  much  decayed  wood,  on  sphagnum  or  on  other  mosses.  A 
very  distinct  genus,  most  closely  related  to  Lactarius,  from  which 
it  differs  by  its  lack  of  a  milky  juice.  Hygrophorus  differs  in  the 
thicker  and  more  waxy  nature  of  the  gills  although  here  there 
are  evident  certain  signs  of  relationship  with  species  of  Russula. 
Almost  all  of  the  species  are  edible  after  careful  cooking  since  even 
the  peppery  forms  then  lose  their  sharp  taste;  in  any  case  the  mild 
species  are  perfectly  safe  when  fresh,  young  and  clean. 

The  PILEUS  may  be  red,  purple,  violet,  bluish,  yellow,  green  or 
white,  except  in  the  Compactae,  a  diiferentiated  pellicle  is  present 
on  the  surface  of  the  cap.  This  pellicle  is  often  composed  of  more 
or  less  gelatinous  hyphae  and  becomes  viscid  in  wet  weather,  or  it 
ma}'  remain  dry  and  become  pruinose  or  velvety.  The  pellicle  is 
somewhat  separable  along  the  margin  of  the  pileus  and  in  many 
of  the  Fragiles  can  be  peeled  easily  on  the  whole  surface.  The 
margin  of  the  pileus  is  often  striate  at  least  in  age.  In  the  species 
with  a  thin  cap,  the  lines  of  attachment  of  the  gills  to  the  cap 
show  through  as  raised  ridges  which  are  often  tuberculate  because 
of  the  presence  of  the  interspacial  veina  beneath  and  these  striae 
may  extend  far  toward  the  center  of  the  pileus.  In  the  species  with 
firm  and  thick  caps,  the  striations  are  not  as  marked  or  are  ob- 
scurely developed  on  the  margin  only  when  the  plant  becomes  old. 
Still,  this  character  is  so  variable  that  it  must  be  used  with  caution 
as  a  diagnostic  character.  The  surface  is  usually  glabrous  or  merely 
pruinose  to  velvety;  the  latter  appearance  is  due  to  cystidia-like 
erect  hyphae  closely  covering  the  pellicle.    The  GILLS  of  the  differ- 
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eiit  Species  are  of  all  shades  between  shiuing  white  and  egg-yellow, 
and  this  fact  alone  separates  them  from  any  one  of  the  spore-color 
groups  of  the  Agaricaceae.  iSome  authors  consider  the  forking  of  the 
gills  as  well  as  the  veiuing  in  the  interspaces  of  the  gills  important 
diagnostic  characters.  These  two  characters  are  intimately  related 
and  forking  is  for  the  most  part  merely  a  pronounced  developmt'ni 
of  veining.  In  fact  such  a  large  number  of  species  have  been  ob- 
served with  veined  interspaces  and  some  forked  gills  that  this 
character  loses  most  of  its  value.  In  R.  variata  the  forking  is 
dichotomous  or  mostly  so  and  reaches  its  highest  development.  The 
ditTerent  lengths  of  the  gills  are,  on  the  contrary,  much  more  impor- 
tant characteristics.  They  may  be  alternately  long  and  short  as  in 
the  Compactae,  or  they  may  be  all  of  one  length  with  rarely  any 
secondary  or  shorter  gills.  Intermediate  cases  occur  in  the  Sub- 
rigidae.  but  even  here  the  short  gills  are  not  numerous.  Their  shape 
and  width  are  also  of  value,  since  the  anterior  and  posterior  ends 
have  a  characteristic  width  which  accompanies  other  characters  of 
the  given  subgenera.  The  STEM  is  usually  white,  sometimes  red  or 
slightly  ochraceous,  in  some  species  changing  to  ashy,  etc.,  with  age. 
The  reticulations  on  the  surface  are  obscure  and  of  no  diagnostic 
value.  It  is  usually  si»ongy-stutfed  within  and  may  become  cavern- 
ous in  age  or  hollowed  by  grubs ;  in  the  Compactae,  however,  it  is 
usually  solid.  The  TRAMA  is  composed  of  large  bladder-like  cells 
arranged  in  groups  and  surrounded  by  strands  of  slender  liypliac. 
as  in  Lactarius.  Such  a  structure  is  said  to  be  vcsiciilosc  and  ac- 
counts for  the  more  or  less  brittle  consistency  of  the  plants.  Since 
the  difference  in  this  consistency  is  accompanied  by  other  gdud 
characters,  it  is  made  the  basis  of  a  division  of  the  genus  into  its 
subgenera.  The  TASTIO  as  in  the  Lactarius,  is  sharply  acrid  in  some 
species,  slowly  oi-  slightly  aci'id  ill  others,  nml  eiitii-ely  mild  in  a 
considerable  iiuniijei-.  This  is  an  important  ciiaracler  Un-  tiie  identi- 
fication of  the  species  and  is  fairly  constant.  It  is  necessary  \o 
have  fresh  |»l;iiils  lo  lie  sure  in  some  cases  ihal  the  ;it  ridily  is  pr»'s- 
ent.  Sonielinies  pl.mts  which  are  a])parenll_\'  mild  will  he  lonnd 
to  h;i\e  a  slight  .iciidity  oiiI\  when  xcry  young,  <»r  only  in  the  gills 
iind  not  elsewhere.  The  (»I><HJ  of  some  species,  e.  g..  A*,  (nrhnis^  I*. 
I'll  ttintiiln,  J'.  <  (tiiiintcid ,  etc.,  is  (piile  characteristic  and  should 
nevei-  be  nnconsideicd.  One  must  not  confuse  this  test  by  apply- 
in::  it  lo  jihinls  nlready  in  the  lii'st  stages  of  decay.  SpnKi; 
I'lMX'I'S  .lie  consid«'red  by  most  as  the  nntsi  «'ss«'ntial  means  of 
settliliii  I  he  identity  of  closely  i-ehlted  species.  It  has  been  claimed 
thai    the  color  is  consliiiit    and    with    this  chiim    I   agree.      It    is  jiImi 
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known  that  the  spore  prints  fade  or  change  after  a  time,  and 
hence  old  herbarium  spore-prints  are  not  reliable  unless  accom- 
panied by  careful  notes  of  the  print  when  fresh. 

The  genus  may  be  divided  into  four  natural  groups  which  are' 
here  considered  as  subgenera :  Compactae,  Kigidae,  Subrigidae  and 
Fragiles.  Of  these^  the  first  and  last  correspond  to  the  tribes  of 
that  name  in  Fries.  (Hymen.  Europ.)  As  shown  in  a  former  paper, 
(Kauft'man,  Mich.  Acad.  Sci.,  Eep.  11,  p.  60,  1909),  the  forking  of 
the  gills  and  the  striations  on  the  pileus  are  not  very  reliable  for 
the  characterization  of  the  main  groups.  It  has  seemed  practicable 
to  establish  a  new  division,  viz.,  the  Subrigidae,  to  include  forms 
with  a  pruinose  or  velvety  dry  pellicle  and  rather  firm  consistency, 
which  are  out  of  place  elsewhere,  and  seem  to  be  closely  related. 
Some  have  divided  the  genus  into  two  large  groups  on  the  basis  of 
the  mild  and  acrid  taste  (Massee,  British  Fungus  Flora,  Vol.  III.). 
Others  have  used  the  spore-color  (Schroeter,  Pilze  Schlesiens  and 
Hennings,  Engler.  u.  Prantl  Pflanzenfamilien).  Earle  has  raised 
the  five  "tribes"  to  generic  rank  (Bull.  N.  Y.  Bot.  Gard.  5,  p.  373, 
1909),  and  finally,  Maire  has  proposed  a  division  of  the  genus  into 
eight  sections  based  in  part  on  microscopical  characters  (Soc.  Myc. 
de.  France,  Bull.  26,  p.  120,  1910).  The  last  author  appreciates  that 
the  groups  of  Fries  are  fairly  natural  and  has  kept  the  main  fea- 
tures, while  emphasizing  the  presence  or  absence  of  cystidia-like 
spicules  on  the  surface  of  pileus  and  stem.  These  "cystidia"  cause 
the  velvety  or  pruinose  character  Avhich  I  have  used  in  the  group 
Subrigidae.  Further  studies  of  all  young  buttons  and  their  develop- 
ment will  aid  materially  in  a  proper  arrangement,  especially  with 
reference  to  the  character  of  the  margin  of  the  very  young  pileus. 

The  claim  of  Maire  (1.  c.)  that  microchemical  tests  can  be  used 
to  advantage,  has  been  given  a  trial  in  ten  of  the  following  species. 
This  work  was  done  at  my  request  by  Dr.  W.  B.  McDougall  in  our 
laboratory  during  the  summer  of  1912.  The  results  are  appended 
under  the  corresponding  descriptions  of  the  species  studied. 

The  abbreviations  of  Maire  are  used  as  follows:  G  =  Tincture 
of  Guaiac.  S  V=Sulfovanilline.  F  S=Sulfoformalin.  The  last 
two  are  prepared  as  follows: 

Stilfovanilline. 

Distilled  water  2.cc. 

Sulfuric  acid,  pure  2.cc. 

Vanilline  (c.  p.  i  2.5  g. 
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ISulfoformalin. 

Distilled  water  -o  drops 
Sulfuric  acid,  pure  5.cc. 
ForiiKiliu  (4%  sol.  j  To  drops 

The  action  of  giiaiac  is  to  turn  the  liesh  blue  and  should  react 
in  one  or  two  minutes.  iSonietinies  only  certain  parts  of  the  phinr 
react,  e.  g.,  in  U.  siihpunctata,  the  gills  are  unaffected.  The  sul- 
fovanilline  turns  the  parts  blue,  sometimes  at  first  pink,  while  the 
suljofonnaliii  intensities  the  brownish  color  of  the  cystidia  and  the 
lactiferous  hyphae  in  the  gills.  We  did  not  test  the  ••cystidia''  of 
the  surface  of  the  pileus  and  stem,  where  the  test  was  effectively 
used  by  Maire.  In  R.  virescens  and  R.  crustosa  the  last  two  chem- 
icals had  hardly  any  effect  as  compared  w4th  the  quicli  reaction  in 
other  species.  Our  work  has  been  merely  preliminary  and  covered 
only  a  small  number  of  species. 

The  key  includes  a  few  species  not  yet  found  in  the  state.  Every 
season  seems  to  differ  in  the  particular  species  one  finds  and  a  num- 
ber of  forms  still  remain  unidentified,  but  the  following  list  com- 
prisL's  all  the  species  freciuent  from  year  to  year,  at  least  in  the 
soutiiern  part  of  the  state. 

Tlie  genus  has  been  largely  gone  over  and  revised  since  the  pub- 
lication of  the  Monograph  (Mich.  Acad.  Rep.  11,  1009),  and  several 
additional  species  have  been  included  and  others  more  fully  de- 
scribed and  discu.ssed.  The  recent  critical  i>apers  by  Maire,  Romell. 
Battaille,  IJicken,  and  others  in  Europe,  have  thrown  niueh  needed 
light  on  a  iiumlter  of  species. 

h'ey  to  the  f^prcicst 

(A)     Gills  unt'(|ual,  altL-rnately  long  and  short,  flesh  thick  to  the  margin 
of  the  i)ilc'us,  which  is  at  first  incurved  and  never  has  striations. 
(Compactae). 
(a)     Flesh  white,  unchangeable. 

(b)     Gills  subdistant;  plant  entirely  whitish;  pileus  S-15  cm.'   90.     R. 

(h-Ucd  Fr. 
(bb)      Gills  close. 

(c)     Pileus  whitish  then  sooty-gray,  5-7  cm.  'oroad.     102.     R.  adnsta 

Fr. 
(cc)      IMleus  not  becoming  sooty  in  age. 

(d)     Odor  strong,  alkaline;   pileus  Ix.rge,  10-30  cm.  broad,  whitish 

tlu-n   pale   rusty-oehraceus.     J,{.    miii/nifiva.   Pk. 
(dd)     Odor  none;    pileus  4-8  cm.  broad,  whitish.      99.      R.    dccila 
var.  bnviin-s  Pk. 
(aa)     Fl(>sh   changing  to   reddish    ,)r  blackish    in   age  or   when  bruised, 
(b)     Flesh    at    length    incarny'.,.    or    rusty-reddish;    odor    disagreeable 

when   drying.     104.     [f.    nninxirtn    Frost, 
(bb)      Flt'sh  at  b'Ugth  i)lacMsh. 

(c)     Gills  subdistant  tr,  distant;  flesh  at  first  reddish  when  bruised. 
then  black.     lO^.     R.  niiiruitns  Fr. 
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(cc)     Gills  close  or  crowded. 

(d)     Gills  etc.  becoming  reddish  then  black;   gills  crowded.     101. 

R.  (lensifolia  Seer, 
(dd)     Gills  etc.  becoming  bluish-black,  not  at  first  red;  pileus  dry. 
103.     R.  sordida  Pk. 
(AA)     Gills    mostly    equal,    sometimes    with    shorter    ones    scattered    pro- 
miscuously, 
(a)     Gills   dichotomously   forked   throughout;    pileus   dull   pink  to  pur- 
plish when  young,  later  olivaceous,   or  greenish-umber.     116.    R. 
variata  Bann. 
(aa)     Gills  forked  only  at  the  base,  or  forking  not  extensive  or  lack- 
ing, 
(b)     Spores  white  in  mass. 

(R.  acruginea,  R.  foetentula,  R.  rosacea,  R.  mariae  and  R.  sub- 
inmctata  have  creamy-white  spores), 
(c)     Pileus  white. 

(d)     Taste  acrid.     133.     R.  alUdula  Pk. 
(dd)     Taste  mild. 

(e)     Pileus    viscid,     sometimes     tinged    yellowish;     remaining 

white  when  dried.     139.     R.  albida  Pk. 
(ee)     Pileus  dry,  sometimes  tinged  pink.     133.     R.  albella  Pk. 
(cc)     Pileus   some   shade   of   green   or   dingy   greenish-white.    [See 
also   (ccc)]. 
(d)     Pileus    with    a    continuous    separable    pellicle;    taste    mild. 

120.     R.  aeruginea  Lindb. 
(dd)     Pellicle  adnate,  becoming  pulverulent  or  areoiate-cracked; 
gills  close, 
(e)     Pileus  dry,  dark  green  when  young,  substriate  on  margin. 

105.     R.  virescens  Fr. 
(ee)     Pileus    viscid,    glabrous    on    disk,    mouldy-white    to    pale 
greenish-white,  striate  on  margin.     106.     R.  crustosa  Pk. 
(ccc)     Pileus    some    shade    of    red,    pink,    purple    or    bluish.     [See 
also   (cccc)]. 
(d)     Taste  mild, 
(e)     Gills    floccose-crenulate    on    edge;     pileus    viscid,    shining 
blood-red;   stem  tinged  red.     141.    R.    purpurina    Q.    &    S. 
(ee)     Edge  of  gills  not  crenulate. 
(f)     Pileus   firm   and   hard,    or    compact;    pellicle   adnate   or 
disappearing  in  places, 
(g)     Pileus  pruinose-velvety,  dark  red,  or  purple-red;   stem 
rosy  or  dark  red;   gills  at  length  dingy  cream-color. 
119.     R.   mariae   Pk. 
(gg)     Pileus  not  markedly  pruinose. 
(h)     Pileus  5-10  cm.  broad. 

(i)     Pileus  pale  bluish-purple,  at  length  rosy  to  white 
on  disk,  viscid,  stem  white.     117.     R.  cyanoxantha 
Fr.  var. 
(ii)     Pileus  pale  red,  soon  dry,  unpolished;  stem  rosy- 
tinged  or  white;  taste  rarely  slightly  acrid.     108. 
R.  lepida  Fri 
(hh)     Pileus  3-6  cm.  broad, 
(i)     Pileus  dull  lilac-purplish.     R.  lilacea  Quel, 
(ii)     I-jleus   incarnate    to    pale    livid    pink.      114.     R. 
vesca  Fr. 
(ft")     Pileus   rather   thin,    fragile    or   subfragile. 

(g)     Pileus  usually  2-4  cm.  broad,  clear  pink;  in  oak  woods. 

142.     R.  unciaUs  Pk. 
(gg)     Pileus  4-6  cm.   ^road,  dark  violet-purple  or  purplish- 
red,    silky-shining,    in    conifer    woods.     143.     R.    seri- 
ceoniteus  Kauff. 
(ggg)     Pileus  6-12  cm.  broad,  bright  rose-red  with  yellowish 
spots;  stem  white.    140.    R.  subdepallens  Pk. 
(dd)     Taste  very  acrid. 
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(e)     Pileus  2-6  cm.  broad, 
(f)     Spore-mass  pure  white;  stem  white,  fragile. 

(g)     Pileus  uniform  rosy-red;  gills  close  to  subdistant.     i:U. 

R.  fragilis  Fr. 
(gg)     Pileus   rosy-red   on   margin,   disk   olivaceous   or  pur- 
places.     132.     R.  fallax  Cke. 

plish   and   livid;    gills   subdistant;    usually   in   mossy 
(ff)     Spore-mass  creamy  white;  stem  white  or  rosy, 
(g)     Pileus    rigid,    not    striate,    soon    dry;   cuticle    adnate, 

unpolished,  red.     115.     R.  subi)unctata  sp.  nov. 
(gg)     Pileus  subfragile;   pellicle  separable  and    striate    on 
margin,    viscid,    shining    rosy-red.     134.     R.    rosacea 
Fr.     R.  san guinea  Fr. 
(ee)     Pileus  5-10  cm.  broad,  rarely  larger. 

(f)     Rigid.     Pileus  dark  red,  not  fading,  cuticle  adnate,  even 

on  margin.     118.    R.  atropurpurea  Maire. 
(ff)     Fragile;  pileus  rose-red  to  scarlet. 
'  (g)     Taste  tardily  acrid.     130.     R.  rugulosa  Pk.     • 

/;■.  (gg)     Taste  quickly  acrid. 

(h)     On    sphagnum;     in    troops.     129.     R.    emetica    var. 

gregaria. 
(hh)     On  debris  of  very  rotten  wood  and  on  the  ground. 
129.     R.   emetica  Fr. 
(cccc)     Pileus  some  shade  of  brown,  yellowish,  etc. 

(d)     Odor  aromatic,  becoming  foetid;   pileus  very  striate, 
(c)     Pileus    7-12    cm.    broad,    sordid     yellowish-whitish.      111.        R. 

foetens  Fr. 
(cc)     Pileys  3-7  cm.  broad,  pale  livid  ochraceous;  base  of  stem  with 
rusty-red  stains.     110.    R.  joetentula  Pk. 
(dd)     Odor  not  aromatic. 

(e)     Pileus   6-12   cm.   broad,   straw-color   to   ochraceous-reddish, 

rigid,  not  striate.     107.     R.  ochraJeucoides  sp.  nov. 
(ee)     Pileus  3-6  cm.  broad, 
(f)     Taste  acrid;   pileus  grayish-brown,  substriate.     113.     R. 

sororia  Fr. 
(ff)     Taste  mild. 

(g)     Pileus  yellow  or  yellowish,  at  least  when  young,  not 
ashy  under  the  cuticle, 
(h)     Pileus  5-8  cm.  broad,  scarcely  striate  in  age,  chrome 

yellow;   stem  yellow.     R.  flavida  Frost. 
(hh)     Pileus  3-5  cm.  broad,    very    tuberculate-striate    in 
age,  at  first  sulphur-yellow  then  dingy  yellowish- 
brown.     109.     R.  Pulverulenta  Pk. 
(gg)     Pileus  pale  yellowish-brown,  ashy  under  the  cuticle, 
strongly  striate.     112.     R.  pcctinatoides  Pk. 
(bb)      Spores  and  gills  some  shade  of  ochraceous,  yellowish  or  creamy- 
yellowish    (spore-print   necessary), 
(c)      Stem  wliitish,  changing  to  ochraceous-brown  where  bruised  or 
handled;    odor   disagreeable   in    age;    color   of  pileus   purplish- 
red,  olivaceous,  yellowish,  etc.,  very  variable,  colors  mixed.  121. 
R.  xcr(nni»Iiiin  Fr.     122.     R.  s(iu(iUda  Pk. 
(cc)     Stem  not  with  thi.s  peculiarity, 
(d)     Pileus  some  shade  of  red. 
(e)     Taste  acrid;  fragile. 
(f)     Pileus   reddish-buff   to   purplish;    spores  pale  yellow;    In 

swamps.     i:>7.     R.  itnlustris   Pk. 
(ff)      Pileus  rosy-red  to  scarlet. 

(g)     Gills  straw   yellowish    to   pale  ochraceous;    margin   of 

pileus  even,  ratlier  firni.     l.'{3.     R.  vrtvrnosn  Fr. 
(gg)    Gills  deep  ochraceous  yellow ;  margin  of  pileus  striate, 
gills  and  pileus  fragile.     136.    7i'.  trtiui'rits  Kauff. 
(ee)     Taste  mild. 
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(f)     Stem  at  length  ashy  or  blackish  where  bruised. 

(g)     Wound   at  first  reddish  then   black;    pileus   dull  red, 
variegated  with  yellow  etc.,  firm.     126.     R.  ruhescens 
Beards, 
(gg)     Wound  not  at  first  reddish. 

(h)     In  coniferous  regions;  stem  stout. 

(i)     Pileus    5-12    cm.    broad,    orange-red.     123.     R.    de- 
color ans  Fr. 
(ii)     Pileus   5-10    cm.   broad,   crimson-red.      123.   R.   de- 
colorans  var.   ruhriceps   Kauff. 
(hh)     In  frondose  regions;    stem  not  very  stout;    pileus 
dark   red  to  blackish   on   disk.     125.     R.   obscura 
Rom. 
(ff)     Stem  not  becoming  ashy. 

(g)     Pileus  5-10  cm.  broad  or  more. 

(h)     Plants  usually  solitary  or  scattered, 
(i)     Pileus  firm,  large,  dingy -or  dull  red  to  purplish, 
often  faded;  gills  ochraceous  from  the  first.    128. 
R.  altitacea  Fr. 
(ii)     Pileus    and    stem    very    fragile;    colors    of    pileus 
mixed  varying  pink,  incarnate,  yellowish;   spores 
bright  yellow.     145.     R.  amygdaloides  sp.  nov. 
(iii)     Pileus  firm,  blood-red.     127.    R.  'borealis  Kauff. 
(hh)     Closely  gregarious,  sometimes  in  troops;  fragile, 
(i)     Pileus  dull  and  variable  in  color,  not  bright  red; 
gills  white  at  first,  then  creamy-yellowish  to  pale 
ochraceous.     144.     R.    Integra   Fr.    and    forms, 
(ii)     Pileus  dark  violet-purple  to  dark  red;  rather  firm; 
spores    ochraceous-buff.     R.   ocJirophylla   Pk. 
(gg)     Pileus  2-5  cm.  broad  or  less. 

(h)     Spores  pale  yellow  or  cream  color, 
(i)     Pileus  umbonate,  very  fragile;  on  sphagnum.     148. 

R.  sphagnophila  Kauff. 
(ii)     Pileus  not  umbonate;   stem  and  gills  translucent, 
honey-yellowish    in    age;    fragile.     147.     R.    puel- 
laris  Fr. 
(hh)     Spores  truly  ochraceous  in  mass. 

(i)      Stem    rosy-dusted;     pileus    rose-red,    fragile.     146. 

R.  roscipes    (Sec.)    Bres. 
(ii)     Stem  white;   pileus  pinkish  red,  lilac  etc.,  fading 
to  yellowish.     149.     R.  chamaeolentina  Fr.     150. 
R.  ahietina,  etc. 
(dd)     Pileus  some  shade  of  yellow. 
(e)     Flesh  of  stem  cinereous  when  old. 

(f)     Pileus    orange-red,    fading    in    age.     123.     R.    decolorans 

Fr. 
(ff)     Pileus  dull  yellow  (flavus),  color  not  changing,  scarcely 
viscid.     124.     R.  flava  Rom. 
(ee)     Flesh  not  becoming  ashy. 

(f)     Edge  of  gills  vivid  lemon-yellow.     R.  aurata  Fr. 
(ff)     Edge  of  gills  concolor. 

(g)     Taste  mild;  pileus  2-6  cm.  broad,  gills  egg-yellow.     151. 

R.  lutea  Fr. 
(gg)     Taste  tardily  acrid;  pileus  5-10  cm.  broad;  gills  pale 
yellow.     138.     R.  aurantialutea  Kauff. 

COM  PACT  AE  Fr.  Flesh  thick,  compact  aud  firm.  Pileus  with- 
out a  separable  pellicle,  its  margin  non-striate  and  at  first  involute. 
With  entire  and  short  gills  alternating  regularly.  Spores  white  in 
mass. 
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This  group  is  closely  related  to  the  I'ipeiites  division  uf  the  geuus 
Lactarius.  Some  of  the  species,  e.  g.  A*,  ddica,  are  very  siuiilar  to 
L.  vellerius,  L.  deceptivus,  etc.,  when  the  latter  are  dried  out  by  the 
wind  or  dry  weather  and  theu  lack  the  milky  juice.  The  Compactae 
are  a  very  natural  group,  easily  distinguishable. 

99.     Russula  delica  Fr.     (Edible) 

Epicrisis,  1836-38. 

Illustrations :    Cooke,  111.,  PI.  1068. 

Gillet,  Champignons  de  France,  2so.  607. 

Bresadola,  Fung.  Trid.,  Vol.  '2,  PI.  201. 

Ibid,  Fung.  mang.  e.  vel.,  PL  68. 

i;icken,  Bliitterpilze,  PI.  15,  Fig.  1. 

Patouillard,  Tab.  Analyt.,  Xo.  oil. 

I'eck,   N.   Y.   State  Mus.   Kep.   51,   PI.    71,   Fig.   1-5    (as  R. 

hrevipes  Pk.j. 
Ibid,  N.  Y.  State  Mus.  Kep.  13,  PL  2,  Fig.  5-8  (as  R.  hrevipes 

Pk.). 

PILKUS  S-15  cm.  broad,  firm,  convex-umbilicate  then  depressed 
to  infundibuliform,  dull  icMte,  sometimes  with  rusty-brown  stains, 
unpolished,  glabrous,  pubescent  or  obscurely  tomentose,  even,  dry, 
margin  at  first  involute  not  striate.  FLESH  compact,  white  or 
wliitisli,  not  changing  where  bruised.  GILLS  subdecurrent,  nar- 
rowed behind,  broader  in  the  mi<ldle,  mhdistnnt,  or  distant,  thickish, 
short  and  long  alternaling,  few  forked,  ichitc  or  irhitiah,  edge  often 
distinctly  greenish.  STEM  2-5  cm.  long,  1.5-2  cm.  tliick,  shart,  stout, 
solul,  e(iual  or  subeijual  or  tapering  down,  white  becoming  dingy, 
W)t  turnnKj  hla^-Icish  when  bruised,  glabrous  or  subtomentose  above, 
often  with  a  narrow  pale-green  zone  at  apex.  SPOKES  globo.se, 
9-10  (rarely  11  or  12)  micr.,  tuberculate,  white  in  mass.  TASTE 
mild  to  tardily  but  weakly  acrid.     ODOU  none. 

(rregarious,  in  sandy  soil.  In  in.ipic  birch,  oak  and  conirerons 
woods  Ihnmghout  llic  stale;  most  iilMindani  ali»ng  llic  (Ircat  Lakes 
in  conifer  I'cgions.     .Inly  ( )ttol>('r.     ("uiiiiiii>n  locally. 

Var.  hnri/irs  I'U.  (  /.'.  hn  ri/H  s  I'k..  N.  ^■.  State  Mus.  Rep.  43, 
1800),  has  been  lonii.l  al  New  iJichinniHl.  The  gills  are  Crowded 
and  the  jmIcus  is  smaller,  L(l  cm.  broad.  It  was  found  in  hard  clay 
tM>iL  through  wliicli  if  pushed  with  dillitnliy.  1 1  is  a|»pai*enlly  an 
ecological  \ariel\  condi  I  iimcd  l>y  <liy  weather  and  liard  soil.  It  is 
UiicotMnion. 
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The  typical  R.  delica  is  usuall}^  a  large  plant,  simulating  Lac- 
tarius  vellerius  in  size,  color,  etc.  Fries  in  tlie  Epicrisis  says  the 
cap  is  "shining."  This  error  was  omitted  in  his  Monographia  but 
copied  again  in  Hymenenomycetes  Europaei.  The  error  has  since 
been  repeated  by  other  authors,  including  Cooke  on  his  plate  in 
the  Illustrations.  The  Michigan  plants  are  exactly  like  those  grow- 
ing in  Sweden,  where  in  some  of  the  specimens  the  edge  of  the  gills 
and  the  apex  of  the  stem  w^re  tinged  green,  as  is  the  case  in  ours, 
especially  in  the  plants  of  the  northern  part  of  the  state.  R.  lactea 
Fr.  is  said  to  have  very  broad,  distant,  free  gills  and  milk-white  cap 
and  stem.  I  have  not  seen  any  plants  with  the  glaucous  green  gills 
of  R.  chloroides  Bres. 

100.     Russula  nigricans  Fr.     (Edible) 
Epicrisis,  1836-38. 

Illustrations:    Cooke,  111.,  PI.  1015. 

Gillet,  Champignons  de  France,  Xo.  62.5. 
Michael,  Fiihrer  f.  Pilzfreunde,  Vol.  Ill,  No.  75. 
Ricken,  Blatterpilze,  PL  15,  Fig.  2. 
Peck,  N.  Y.  State  Mus.  Eep.  54,  PL  71,  Fig.  6-9. 
Hard,  Mushrooms,  Fig.  146,  p.  184,  1908. 

PILEUS  7-15  cm.  broad,  subrigid,  convex  then  depressed  to  sub- 
infundibuliform,  margin  at  first  incurved  then  spreading  and  ele- 
vated, often  irregularly  wavy,  at  first  whitish  and  clouded  with 
umber,  soon  smoUy-umber ,  subviscid  at  first,  glabrous,  even  on  mar- 
gin. FLESH  compact,  white,  cJianging  to  reddish  where  bruised, 
then  hlacMsh.  GILLS  narrowed  or  rounded  behind,  adnexed, 
thick  and  firm,  suhdistant  to  distant^  sometimes  intervenose,  short 
and  long  alternating,  white  becoming  grayish,  reddish  at  first  when 
bruised.  STEM  2-6  cm.  long,  1-3  .cm.  thick,  solid,  hard,  stout,  glab- 
rous, even  or  lacunose-depressed  in  places,  white  at  first,  at  length 
smolxy-uinber,  reddish  then  blackish  where  bruised.  SPORES  sub- 
globose,  8-10  micr.,  echinulate,  whitish  in  mass.  TASTE  mild,  some- 
times tardily  but  slightly  acrid.     ODOR  none. 

Gregarious  or  solitary.  On  the  ground  in  coniferous  or  fron- 
dose  woods.  Throughout  the  state,  rarely  in  the  southern  part, 
more  plentiful  in  the  north.    July-September. 

This  Russula  usually  persists  in  ordinary  weather  without  decay- 
ing   and    is    then    frequently    inhabitated    by    another    mushroom, 
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Xycfali-s  asteropJiora,  as  showu  iu  the  illustratiou.  It  is  usually  a 
rather  large,  tii'ui  plant,  distiugiiished  from  the  following  by  tlie 
subdistaut,  thick  gills.  The  flesli  of  all  i)arts  when  bruised  turns 
first  reddish  then  blackish,  but  the  red  stain  may  not  appear  in 
old  plants;  this  is  to  be  expected  because  of  the  drying  up  of  the 
scanty  juice  which  is  supposed  to  cause  this  phenomenon  where  it 
is  exposed  to  the  air.  Peck,  Mcllvaine  and  others  have  eaten  it 
and  consider  it  fairh'  good. 

101.     Russula  densifolia  Seer.     (Edible) 

Mycographie  I,  1833. 

Illustrations:     Cooke,  111.,  PI.   1017. 

Gillet,  Champignons  de  France,  No.  60S. 

Patouillard,  Tab.  Analyt,  No.  319. 

Hard.  Mushrooms,  Figs.  157  and  14.5,  1908. 

Kauffman,  Mich.  Acad.  Sci.  Rep.  11,  Fig.  1,  op.  p.  90,  1909. 

I'lLEUS  5-lL*  cm.  broad,  somewhat  firm,  convex  then  depressed 
to  subinfundibuliform,  margin  at  first  incurved  then  elevated,  dull 
whitish  at  first,  somi  clouded  with  pale  »moki/-h>oini,  witliout  a 
pellicle,  usually  suhviscid,  even,  pruiuo.se.  when  dry.  FLEtSH  com- 
pact, thick,  grayish-wliite,  pale  smoky  in  age,  clmnging  to  reddish 
when  bruised,  then  blackish.  GILLS  narrowly  adnate  to  subdecur- 
rent,  rather  narrow,  thick,  croicded  then  close,  alternately  long 
and  short,  few  forked,  subvenose,  whitish  soon  dingy  grayish,  red- 
dish when  bruised  then  black.  STEM  5-6  cm.  long,  1.5-2.5  cm.  thick, 
stout,  equal  or  tai>ering  downward,  rigid,  spong>'-solid,  whitish  then 
cinereous,  soon  dark  asliy  witliin,  tiirnin;/  rcddisJi  then  hlackish 
where  hruised/  obscurely  wrinkled,  glabrous  or  subpruinose. 
SP(>K10S  globose,  coai-sely  reticulate,  7  !»x(i  S  micr.,  white  in  mass. 
ST]:i{lLl-:  CELLS  on  edge  of  gills,  hyaline,  slender,  llexuous, 
acuminate,  60x;!-l  micr.,  abundant.  TASTE  slowly  acrid  in  fresh 
plant.     ODOL  none. 

Gregarious,  subcaesititose  or  solitary.  On  tlie  ground  in  fron- 
dose  wood.s  among  fallen  leaves.  Ann  Arbor,  Detroit,  Palmyra. 
Jnly-So|»tember.  Usually  rare,  itut  abuinhinl  in  August.  lIMl',  in 
onk  woods  at  Ann  Arbor. 

.\s  ])ointed  out  by  I'ctk.  tlie  .\iiiericaii  i>i:int  is  sliglilly  sul>\iscid 
on  ihe  cap  but  iliis  character  is  easily  overlooked.  The  viscidity 
is  sliirlit.  e\('ii  after  rains.     It   comes  nearest  to  R.  Qdustii,  in  size. 
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natural  coloring  and  gills,  but  differs  in  the  change  which  the  flesh 
undergoes  when  bruised.  Authors  consider  R.  adusta  to  have  a  mild 
taste  and  if  this  is  true  our  plant  differs  also  in  this  respect.  The 
gills  are  usually  markedly  crowded  and  narrow,  while  tliose  of  E. 
nigricans  are  broad  and  subdistant.  The  latter  is  more  common 
in  coniferous  regions,  while  R.  densifolia  has  so  far  been  found  in 
Michigan  onl}^  in  frondose  woods.  Maire  (Bull.  Soc.  Myc.  France, 
26,  p.  87)  states  that  R.  densifolia  lacks  the  hair-like  sterile  cells  on 
the  edge  of  the  gills;  that  they  are  abundant  in  R.  nigricans  and 
less  numerous  in  R.  adusta.  In  our  specimens  of  R.  densifolia  they 
were  abundant,  which  would  indicate  that  this  is  not  a  very  con- 
stant chai'acter. 


102.    Russula  adusta  Fr. 


Epicrisis,  1836-38. 


Illustrations:    Cooke,  111.,  PL  1051.- 

Michael,  Fiihrer  f.  Pilzfreunde,  Vol.  II,  No.  64. 
Eicken,  Blatterpilze,  PI.  15,  Fig.  3. 

"PILEUS  5-7  cm.  broad,  convex  then  depressed  or  subinfundi- 
buliform,  tchite  or  whitish^  becoming  brownish  or  sooty-gray,  glab- 
rous, dry,  even.  FLESH  compact,  white,  not  changing  when  'bruised, 
GrILLS  adnate  to  subdecurrent,  thin,  close,  short  and  long  alter- 
nating, narrow,  white  becoming  sordid.     STEM  2-5  cm.  long,  about ; 
1.5  cm.  thick,  short,  solid,  equal  or  subequal,  glabrous,  even,  white' 
then  sooty-gray.   SPORES  subglobose,  slightly  echinulate,  6-9  micr.^  j 
w^hite  in  mass.    Taste  mild.    Odor  slight."  j 

Gregarious  or  solitary.     On  the  ground  in  mixed  woods  of  north-! 
ern  Michigan.     July-September.     Infrequent. 

The  smaller  size,  unchanging  flesh  when  bruised,  and  thin  close 
gills  characterize  it.  At  first  the  whole  plant  is  nearly  white,  but ' 
it  gradually  takes  on  a  grayish  or  sooty  cast.  Michael,  who  gives 
an  excellent  figure,  says  it  has  a  rather  strong  odor  w^hich  is  almost 
nauseating.  This  seems  not  to  have  been  noticed  by  others.  In 
Europe,  also,  it  is  said  to  be  soon  attacked  by  grubs  especiallj^  in!, 
the  stem ;  as  the  same  insects  do  not  alwaj' s  occur  in  this  country, 
such  facts  are  only  of  local  interest.  It  usually  hugs  the  ground 
closely. 
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103.     Russula  sordida  Pk.     (Edible) 

N.  Y.  State  Mus.  Rep.  2G,  1S74. 

Illiistiations:     X.  Y.  State  Miis.  Bull.  10."»,  IM.  DS,  Fig.  1-3,  11)05. 
Plate  XIV  of  this  Keport. 

PILEUS  5-12  cm.  broad,  dry,  convex-depressed,  margin  at  tirst 
incurved,  glabrous,  even,  dingy  loliite  becatning  smoky  icith  age. 
FLESH  whitish,  compact,  'becoming  hlacJcish-hrotcn  or  hluish-hlack 
when  bruised,  without  first  turning  reddish.  GILLS  aduate  to  sub- 
decurrent,  rather  narrow,  close,  long  and  short  alternating,  ichite 
becoming  blackish  in  age,  few  forked.  STEM  3-5  cm.  long.  1-2  cm. 
thick,  short,  solid,  rigid,  equal,  whitish  becoming  black  when 
handled.  SPORES  globose,  7-8  micr.,  white  in  mass.  TASTE  mild 
or  tardily  and  slighth'  acrid.    ODOR  none. 

Gregarious  or  solitary.  On  the  ground  in  the  hemlock  regions  of 
Tlie  nortli,  rarely  in  southern  Michigan.    July-August,     Infrequent. 

Tliis  differs  from  the  European  K.  ulbonigra  (Kromb.)  in  its  dry 
pileus.  A  species  has  been  named  by  Peck  with  viscid  cap,  viz., 
R.  subsordida;  this  is  probably  identical  with  R.  albonigra.  Our 
plant  has  a  dr\'  pileus  and  differs  from  R.  nigricans  and  R.  densi- 
folia  in  the  lack  of  the  change  to  red  immediately  after  bruising. 
In  specimens  found  near  Ann  Arbor  the  gills  of  the  young  plants 
were  easily  separable  from  the  trama  of  the  pileus:  whether  tliis 
is  a  constant  character  I  cannot  say.  Peck  found  tlie  same  to  be 
true  in  specimens  of  A',  dcnsifolia.  The  stems  are  said  to  be 
often  infested  with  giiibs. 

104.     Russula  compacta  IVost  &  Peck      (Edible) 
N.  Y.  State  Mus.  Ke]'-  ■'12,  1S7!». 
Illusirati(.n  :     I'c.k.  N.  V.  Stale  .Mus.  P.iill.  1 IC.  PI.  l(i:».  P.MI7. 

IMIJirs  ."iHi  (111.  broad,  liiiii.  cdincx  llicii  (l('|ii-essed  lo  subin- 
funilibuliloi  III.  margin  al  liisi  incnrxeil.  iliiii,  llitii  elevated,  dry, 
unpolifihcd.  minniely  tdiiienldsc  in  age,  even,  wliitisli  when  young. 
at  length  sordid/nilr  i(  thlish  <,r  riisf  yocliractons  either  wh(dly  or 
in  spots.  FLIOSII  tliick,  coniiiact.  lallu-i-  lirilMe.  while,  rlningiiig 
to  reddish  in  agf.  or  irhcn  inni  nth  il .  (ilLI.S  iiaiTowly  ailnale.  close, 
rather  nnmnr,  alternately  slioi  I  ami  loiig.  si>mel  iiiics^iiuth  lorke<l 
to\\ai-(l  base,  sometimes  lew  forkcfl.  while  at  tiisl.  llini  stained 
17 
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sordid  reddish  or  reddish-brown.  STEM  3-0  cm.  long,  1.5-8  cm. 
thick,  stout,  spongy-stuffed,  rather  brittle,  equal  or  tapering  down, 
uneven,  white  at  iirst  becoming  reddish  or  reddish-brown  in  age  or 
from  handling.  SPORES  subglobose,  echinulate,  with  large  oil- 
globule,  8-10x7-8  micr.,  white  in  mass.  TASTE  mild  or  slightly  and 
tardily  acrid.  ODOR  becoming  disagreeable  in  age  or  on  drying, 
like  that  of  R.  squalida  Pk, 

Gregarious.     On  the  ground  in  beech  and  maple  woods.     New 
Richmond.     August-September.     Rare. 

This  is  a  very  distinct  species.  The  whole  plant  becomes  diffused 
with  the  rusty-reddish  color  which  is  at  first  pale  incarnate,  but  be- 
comes more  marked  as  the  plant  ages.  The  stem  has  the  consistency 
of  that  of  Boletus  castaneus  or  B.  cyanescens  but  the  interior  be- 
comes cavernous  less  readily  than  in  those  plants.  The  scanty  juice 
which  causes  the  color  change  has  the  same  relation  to  the  flesh  as 
that  which  causes  the  reddish  and  then  blackish  color  in  R.  nigricans. 
The  disagreeable  odor  of  the  drying  plant  is  quite  marked,  and  is 
an  aid  to  its  identification.  It  is  probably  quite  rare;  it  was  found 
only  a  few  times  in  New  York  by  Peck  but  has  been  reported  by 
Van  Hook  from  Indiana.  R.  incarnata  Morgan  (Cinu.  Soc.  Nat. 
Hist.,  1883)  is  probably  identical.  The  edges  of  the  gills  are  pro- 
vided with  microscopic,  subcylindrical,  sterile  cells.  In  age  the  plant 
becomes  quite  fragile.  Peck's  figure  is  not  at  all  illustrative  of  the 
colors. 

RIGIDAE.  Flesh  compact,  rather  thick.  Pileus  rigid,  provided 
with  an  adnate  cuticle  which  often  cracks  or  disappears  in  parts  of 
the  surface,  especially  on  disk,  mostly  separable  only  at  the  margin. 
Gills  usually  somewhat  forked,  and  Avith  shorter  ones  intermingled. 

The  subgenus  dift'ers  from  the  Compactae  in  that  the  gills  do  not  ! 
alternate  regularly  as  long  and  short  and  by  the  presence  of  an 
adnate  pellicle ;  it  differs  from  the  Subridgidae  and  Fragiles,  by  the 
more  rigid  substance  of  the  pileus,  the  adnate  pellicle,  the  presence ' 
of  short  gills  and  usually  by  the  forking  of  some  of  the  gills 
especially  at  or  near  the  stem.  Most  of  the  species  are  mild  or 
very  slightly  acrid. 

Section  I.  Margin  of  pileus  obtuse,  cuticle  soon  dry,  at  length 
pulverulent,  granular  or  rimosely-cracked  in  places.  Gills  broader 
anteriorly. 
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105.     Russula  virescens  Fr.     (Edible) 

Epicrisis,  1836-38. 

Illustrations:     Cooke,  111.,  PL  1039. 

Gillet,  Champignons  de  France,  No.  G39. 

liresadola,  Fungli.  mang.  e.  vel.,  PI.  69. 

^lichael,  Fiilirer  f.  Pilzfreunde,  ^'ol.  II,  No.  62. 

Atkinson,  Mushrooms,  PI.  36,  Fig.  1,  1900. 

Marshall,  Mushroom  Book,  PL  18,  p.  69  (poor). 

Gibson,  Edible  Toadstools  and  Mushrooms,  PL  11,  p.  126, 

1903. 
Peck,  N.  Y.  State  Mus.  Rep.  48,  PL  31,  1896. 
Hard,  Mushrooms,  Fig.  150,  p.  189,  1908. 
Mcllvaine,  Amer.  Fungi.,  PL  U,  Fig.  0.  p.  184,  1900. 

PILEUS  5-12  cm.  broad,  at  the  very  first  globose,  soon  convex  and 
expanded,  often  somewhat  depressed  on  disk,  firm,  di-y,  as  if  velvety, 
the  surface  (especially  the  disk)  broken  into  many  floccose  or  i»ul- 
vemlent  areas  or  patches,  green  or  grayish  green,  tlie  margin  not 
striate  or  rarely  so,  cuticle  scarcely  distinguishable  or  separable. 
FLESH  white.  GILLS  white,  rather  close,  narrowed  toward  the 
stem,  almost  or  entirely  free,  few  shorter  or  forked.  STEM  3-7  cm. 
long,  1-2  cm.  thick,  white,  firm,  equal  or  subequal,  solid  or  spongy. 
SPOKES  white,  subglobose,  6-8  micr.  CYSTIDIA  none.  No  ditVer- 
entiated  subhymenium.    TASTE  mild.    ODOR  none. 

Oak  and  maple  or  mixed  woods,  probably  throughout  flie  state. 
Occasional.     July  and  August. 

Under  this  name  was  included  in  this  country,  for  a  time, 
a  more  common  form  with  viscid  striate  cap  which  has  been 
segregated  by  Peck  under  the  name  of  R.  crustosa.  The  two  seem  to 
run  into  each  other  at  times,  l)ut  Peck  distinguishes  Die  ]»ileus  of 
R.  cnistosa  "by  its  smooth,  not  wai-ly  center,  its  palei-  color  iind 
usually  striate  margin."  The  latter  is  also  distinctly  viscid  wlion 
young  but  this  depends  consideraltly  on  tiie  weatiiei-  conditions. 
R.  virescens  might  be  confused  with  green  specimens  of  A',  nirinhi 
whose  surface  is  sometimes  areolato,  but  the  gills  of  A',  rirrsfms 
are  not  as  pure  white,  are  not  decurrent  nor  much  forked,  and  the 
taste  is  mild. 

Microchemical  tests:  G.  I  Flesli  and  gills  slowly  Iniglii  1»1ium 
P  8.  (No  effect.)     S  V.  (No  elTect.) 
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106.  Russula  crustosa  Pk.     (Edible) 

N.  Y.  State  Mus.  IJep.  39,  1886. 

Illustration :    N.  Y.  State  Mus.  Bull.  67,  PI.  84,  Fig.  1-7,  1903. 

PILEUS  5-12  cm.  broad,  firm,  convex  then  expanded  and  de- 
pressed in  the  center,  surface  cracked  except  on  disk,  the  areas 
crustlike,  sordid  cream-color,  dirty  brownish  or  ochraceous,  usually 
tinged  with  olive  or  green,  viscid  when  young  or  moist,  especially 
on  the  disk,  striate  on  margin  when  mature.  FLESH  white.  GILLS 
dull  ichite,  becoming  somewhat  ding;\'  cream  color  in  age,  rather 
broad  in  front,  narrowed  toward  the  stem,  adnexed  or  free,  tliicl^, 
distinct,  not  crowded,  rather  brittle,  few  forked,  few  short.  STEM 
3-6  cm.  long,  1-2.5  cm.  thick,  short,  stout,  spongy-stuffed,  subequal  or 
ventricose,  white.  SPORES  white,  subglobose,  8-10  micr.  CYS- 
TIDIA  rather  numerous,  extending  clear  through  the  subhymenium. 
Siibhymenium  sharply  separated  from  gill-trama.  TASTE  mild. 
ODOR  none. 

Scattered  or  gregarious.  Oak  and  maple  woods  in  southern 
Michigan,     July  to  September.     Common. 

This  is  near  R.  mrescens  and  is  apparently  much  more  common. 
It  seems  to  be  still  referred  to  R.  mrescens  by  some  authors,  al- 
though in  that  case  the  Friesian  description  will  have  to  be  modi- 
fied to  include  it. 

Michochemical  tests:  G.  (Flesh  and  gills  become  deep  blue.) 
S  V.  (Gills  and  flesh  very  slowly  tinged  blue.)  F  S.  (Cystidia 
colored  brown.) 

107.  Russula  ochraleucoides  sp.  nov. 
Illustration :    Plate  XV  of  this  Report. 

PILEUS  6-12  cm.  broad,  large,  rigid,  convex,  soon  expanded-  L 
plane,  varying  straiv-yelloio  to  pale  ochraceous,  usually  dull  ochre  I 
to  reddish-ochre  toward  center,  pellicle  adnate,  soon  dry,  and  pid-  ' 
verulent  or  subrimose,  even  on  the  ol)tuse  margin.  FLESH  thick,  | 
compact,  white,  unchanging  or  slightly  sordid  in  age.  GILLS  ad-  I 
nexed  or  free,  rather  naiTOio,  rounded  and  slightly  broader  in  front,  f 
white  or  whitish,  close  to  subdistant,  shorter  ones  intermingled,  j 
often  forked  in  posterior  part,  intervenose.  STEM  4-6  cm.  long,  | 
1.5-2  cm.  thick,  short,  rigid,  equal  or  tapering  slightly  downward,  I 
ivhite,   glabrous   or   subpruinose,    spongy-solid,   even   or   obscurely  | 
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Avrinkled.  SPORES  globose,  very  miuutely  rough,  7-1)  inier.  (iiicl. 
apiculus),  lohite  in  mass.  CYSTIDIA  veiy  few.  BASIDIA  about 
4UxO  micr.  TASTE  tardily  aud  slightly  bitterish-acrid  or  disagree- 
ably bitter.    ODOK  faintly  aromatic  or  none. 

(jregarious.  Ou  the  ground  in  open  oak-maple  woods.  Ann 
Arbor.     August.     Rare. 

Related  to  R.  virescens  by  its  rigidity  and  the  nature  of  the  sur- 
face of  the  pileus.  The  surface  is  pulverulent,  somewhat  rimose  in 
age,  soft  to  the  touch  and  under  the  microscope  is  seen  to  be  com- 
posed of  slender,  hyaline,  erect  cystidia-like  hairs.  A  subhymen- 
iuni  is  lacking.  It  has  a  short,  stout  stem  and  relatively  much 
broader  cap.  It  differs  from  R.  ochraleuca  in  size  and  in  the  thick 
Hesh  of  the  cap,  in  that  the  riesh  of  the  stem  does  not  become  ashy 
when  bruised,  as  well  as  in  the  bitter  taste  and  the  unpolished  pileus. 
R.  (jrarviilosa  Cke.  is  said  to  have  a  granular  stem  and  i)ileus,  and 
many  cystidia  in  the  hymeuium  according  to  Massee.  It  is  far  from 
belonging  to  the  Fragiles  where  Fries  placed  R.  ochraleuca.  R. 
ffranulata  Pk.  is  said  to  be  tubercular-striate  on  the  margin  of  the 
cap  and  is  smaller.  The  gills  are  often  abundantly  forked  toward 
the  stem. 

108.     Russula  lepida  Fr.     (non  Bres.)     (Edible) 
Epicrisis,  1830-38. 

Illustrations:    Fries.  Sverig.  Swnni]».,  PI.  ."*).  form  minor. 
Cooke.  111.,  PI.  IOTl'. 

Gillet,  Champignons  de  France,  No.  020. 
Rickon.  Bliitterpilze,  PI.  10.  Fig.  4. 

Hard,  Mnslirooms,  Fig.  140,  PI.  188,  1908.     (Doubtful.) 
Gibson.  Kdil.l.-  Toadstools,  etc.,  PI.  IL',  p.  131,  1903.     (Doubt- 
ful. I 
Atkinson,  Mushrooms,  11.  ::(;.  I-'ig.  ;;,  p.  liMj,  1900.  (  Doubtful.) 

PILEUS  4-10  cm.  broa<l,  rif/iti,  convex,  tlien  expandcddi'jtressed, 
cuticle  adnate  and  disap|M'aring  on  disk,  inipolisJird,  sotni  ihi/,  i-ose- 
re<l  to  ]);il<'  l)h)od  red,  fddin;/.  disk  soon  |i;illiil  or  \  aricg;!  t<'d  witii 
paler  yellowish-i-cfblish  hues,  sound imes  rinnHosc ci-jk  kcil  or  rngn- 
lose  on  disk,  m;irgin  obtuse,  not  sfrinlc.  I'L1']SII  compMct.  irhite 
or  rcddisli  uinlcr  the  (Mil  icic.  tliick,  abnipt  Iv  thin  on  margin.  ( 1 1 1.LS 
Dfirrowcd  I»('hind  and  narrowly  adnalc  or  almost  free,  (lose,  nitlnr 
tiorrnir,  iiroadcr  and  rontidcd  in  Ifonl.  nhilr  Ihrn  irfiilish  (albiisi, 
few  shoricr,  occasionally  foikt-d.     S'l'll.M    1  7  cm.  h»ng,  I  U  cm.  thick. 
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equal  or  slightly  tai^ering  downward,  tohite  or  tinged  rosy-pink, 
spongy-stuffed,  rather  rigid,  obscurely  wrinkled.  SPOKES  sub- 
globose,  9-10x7-8  (inch  apiculus),  with  oil-drop,  rough  or  partly 
smooth,  almost  pure  white  in  mass.  ODOR  none  or  very  slightly  dis- 
agreeable. TASTE  mild,  sometimes  slightly  bitterish-subacrid. 
CYSTIDIA  moderately  abundant,  subcylindrical,  70-75x10-12  micr. 

Gregarious  or  solitary.  On  the  ground  in  frondose  woods.  Ann 
Arbor,  Detroit.     July-August.     Rather  rare. 

This  plant  occurs  rather  rarely  in  southern  Michigan.  It  differs 
from  the  description  given  by  Bresadola  (see  translation  Mich. 
Acad.  Rep.  11,  p.  68, 1909)  in  that  the  spore-mass  is  nearly  white,  not 
straw  color,  and  the  gills  are  only  slightly  thickish.  I  have  found 
specimens  only  during  a  few  seasons.  Peck  also  reports  it  uncom- 
mon in  New  York,  The  margin  of  the  pileus  is  sometimes  slightly 
viscid  and  the  cuticle  slightly  separable  on  the  margin.  It  must  not 
be  confused  with  R.  mariae  whose  cap  and  stem  are  less  rigid  and 
more  deeply  colored,  and  which  has  creamy-yellowish  spores  and  lar- 
ger cystidia.  Our  plant  sometimes  has  an  entirely  rose-red  cap,  some- 
times, especially  when  older,  approaching  the  colors  of  B.  decolorans 
but  paler  and  duller,  subpruinose  when  dry  and  variegated  with 
pinkish,  yellowish  or  pale-orange  hues  becoming  white  in  spots.  It 
is  often  rigid  for  a  long  time. 

Section  II.    Margin  of  pileus  acute  or  subacute,  at  first  incurved ;    j 
cuticle  viscid,  slightly  separable  only  on  margin,  often  disappearing 
on  disk  or  in  spots. 

109.     Russula  pulverulenta  Pk. 
Torr.  Bot.  Club,  Bull.  29,  1902. 
Illustration :     Plate  XVI  of  this  Report. 

PILEUS  3-5  cm.  broad,  rather  rigid  at  first,  then  fragile,  rather 
thin,  broadly  convex  at  first,  expanded  and  depressed  to  subum- 
bilicate,  at  first  even  on  the  margin,  at  length  distinctly  tiiberculate- 
striate,  cuticle  adnate,  viscid,  separable  on  margin,  in  very  young 
stage  sulphur-yellow,  soon  ochraleucous,  finally  dingy  yellowish 
brown,  surface  dotted  by  small,  numerous,  pale  yelloiv,  somewMt 
mealy  or  flocculent  scales  or  grannies,  margin  at  very  first  incurved- 
subinrolled.  FLESH  white,  at  first  firm  and  tough,  finally  soft. 
GILLS  narrowly  adnate,  close,  rather  narrow,  broader  toward  front, 
white,  unchanging,  often  bifurcate  at  stem,  intervenose.    STEM  3-5 
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cm.  long,  1-1.5  cm.  thick,  subequal  or  irregularly  enlarged,  rigid- 
fragile,  surface  at  the  very  tirst  covered  by  a  sulphur-yellow  pul- 
veruleuce,  at  length  dotted  hy  sulphur-yelloio  granules,  especially 
at  base,  white  beneath,  spongy-stuffed,  hecoining  cavernous. 
SPORES  globose,  echinulate,  G-8  micr.  (incl.  apiculus),  white  in 
mass.  CYSTIDIA  numerous,  subhymenium  scarcely  differentiated. 
BASIDIA  l.lx!)  micr.,  4-spored.  TASTE  and  ODOR  slight  or  some- 
what disagreeable. 

Gregarious.  On  lawns,  roadsides,  or  in  frondose  woods  among 
grass,  etc.  July-September.  Southern  Michigan.  Xot  infrequent 
during  a  few  seasons. 

This  Russula  is  closely  allied  to  the  preceding  section.  Its  de- 
velopment has  been  carefully  studied.  When  the  caps  are  4  mm., 
or  less  broad  the  margin  is  definiteh'  subinrolled.  The  texture  of 
the  trama  is  then  very  firm  and  tough  and  the  entire  surface  of 
both  cap  and  stem  is  covered,  as  seen  under  the  microscope,  by  a 
differentiated  thin  layer  composed  of  short,  dense,  erect  yellow 
hairs  or  liyphae.  The.se  hyphae  are  continuous  at  first  with  the 
trama  but  become  separated  in  masses  as  the  pileus  and  stem  en- 
large, adhering  at  length  to  the  surface  of  the  mature  pileus  and 
stem  as  delicate,  appressed,  pulverulent-lbjcculose,  sulphur-yellow 
granules.  Tlie  hymenium  contains  verj^  numerous  qystidia  with  a 
dark-brown,  granular  content,  which  project  into  the  subhymenium 
and  often  coniicct  with  similarly  c(»lored  hy]»liae  which  iiiterniingU' 
witii  the  gill  ti-aiiia.  (Lat-tiferes.)  The  j'oung  cystidia  jn-ojecl  above 
the  basidia  but  later  are  even  with  them.  These  brownish  cystidia 
give  a  bnjwn-dotted  appearance  to  the  sides  of  the  gills  as  seen 
under  low  power  of  the  microscope. 

Mierochemical  tests:  G.  (Flesh  and  gills  become  rapidly  light 
blue,  then  dark  blue.)  S  V.  (Gills  first  turn  reddish  then  slowly 
blue;  flesh  scarcely  affected.)     F  S.  (Cystidia  colored  brown.) 

This  species  is  easily  confu.sed  in  the  old,  discolored  stage  wiih 
It.  pcctiiKiloid's  and  A',  fnrtrn t ithi .  since  liotli  have  a  livid  yellowisli- 
br<»\\ii  cap  al  limes  when  inahii-e.  well  marked  i  iiliei-culale  stria- 
tions,  and  are  abont  llie  same  size.  'I'liey  lack.  Ikiwcnci-.  the  [n'cnliar 
yellow  grannies  of  /■'.  /nilnriiloitd.  i  i'or  liiiilicr  it  marks  see  Mich. 
Acad.   iJep.    I  1,  |..   77,   l!»(l!».  i 
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110.     Russula  foetentula  Pk. 
N.  Y.  State  Mus.  Bull.  116,  1907. 

PILEUS  3-7  cm.  broad,  soon  fragile,  at  first  subhemisplierical 
then  convex  to  plane  and  depressed,  viscid,  livid-ocliraceous,  russet- 
tinged,  disk  darker  and  innately  granular,  long  tuberculate-striate. 
Margin  at  first  incurved.  FLESH  thin,  whitish.  GILLS  aduexed  or 
nearly  free,  close,  rather  narrow,  broader  in  front,  thin,  whitish, 
often  spotted  or  stained  reddish.  STEM  2.5-5  cm.  long,  6-12  mm. 
thick,  subequal,  somewhat  firm,  spongy-stulfed,  soon  cavernous, 
whitish  or  sordid-white,  stained  at  the  very  'base  by  cinnabar-red 
stains.  SPORES  7-9  x  6-7  micr.,  echinulate,  creamy-ivhite  in  mass. 
CYSTIDIA  moderately  abundant.  BASIDIA  40-45x9  micr., 
4-spored;  subhymeniwn  scarcely  differentiated.  OROR  none  or 
somewhat  like  oil  of  bitter  almonds,  varying  in  intensity.  TASTE 
very  slightly  acrid. 

Scattered  or  gregarious.  On  the  ground  in  frondose  woods.  Ann 
Arbor.     Abundant  in  1911. 

This  species  has  characters  intermediate  between  R.  foetens  and 
R.  pectinatoides  and  is  most  easily  distinguished  from  both  by  the 
reddish  stains  at  the  base  of  the  stem ;  this  character  was  ver\^  con- 
stant in  many  individuals  during  a  single  season.  The  odor  varies 
much  in  intensity  and  is  often  lacking.  The  pileus  is  sometimes 
tinged  with  reddish-yellow  but  most  of  our  plants  had  a  decided 
russet  color  at  maturity.  Micro-chemical  tests  as  in  R,  pulverulenta. 

111.     Russula  foetens  Fr. 
Syst.  Myc,  1821. 

Illustrations:    Fries,  Svamp.  Sverig.,  PI.  40. 
Cooke,  111.,  PL  1046. 

Gillet,  Champignons  de  France,  No.  612. 
Michael,  Fiihrer  f.  Pilzfreunde,  Vol.  I,  No.  45. 
Ricken,  Bliltterpilze,  PI.  19,  Fig.  4. 
Hard,  Mushrooms,  Fig.  147,  p.  185,  1908. 
Plate  XVII  of  this  Report. 

PILEUS  7-12  cm.  broad,  fleshy,  hard  then  fragile,  subglobose  then 
expanded  and  depressed,  viscid  when  moist,  thin  margin  at  first 
incurved,  tuberculate-sulcate  when  expanded,  yellowish  or  dingy 
ochraceous,  pellicle  adnate.     FLESH  thin,  rigid  but  fragile,  dingy 
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white.  GILLS  white,  at  first  exuding  drops  of  icater,  sordid  when 
old  or  bruised,  rather  close,  adiiexed,  few  forked,  interspaces  venose, 
shorter  ones  present.  STEM  -4-0  cm.  long,  1-2.5  cm.  thick,  whitish, 
short,  stout,  stutfed  then  cavernous.  SPORES  tchite  in  mass,  sub- 
globose,  7.5-lU  micr.  CYSTIDIA  numerous;  subhvmenium  narrow, 
not  sharply  differentiated.  TASTE  acrid.  ODOK  stron<jhj 
amygdaline,  hcconiiiKj  foetid. 

Gregarious.  In  mixed  woods  in  the  north ;  in  oak,  maple,  etc.,  in 
southern  Michigan.    July,  August  and  September. 

The  odor  of  the  fresh  young  plant  is  like  oil  of  l)itter  almonds  or 
cherry  bark;  when  old  or  decaying  it  becomes  quite  disagreeable. 
The  margin  of  the  young  pileus  is  strongly  incurved.    Not  edible. 

Micro-chemical  tests:  G.  i  Flesh  and  gills  quickly  light  blue,  then 
dark  blue.)  S  V.  (Gills  slowly  deep  blue.)  F  S.  (Cystidia  coloreu 
brown.  I 

112.     Russula  pectinatoides  Pk, 

X.  Y.  State  Mus.  Pull.  IKJ,  I'JUT. 
lllustratic.iis:      Ibid.   IM.   lO.'.  Fig.  G-IO. 

PILEL'S  0-7  cm.  ])road,  rather  firm,  heco)ninf/  fragile,  tJiiii,  convex, 
then  piano-depressed,  viscid  when  moist,  covered  by  a  thin  separable 
])ellicle,  radialely  rugose-striate  on  the  margin,  often  lialt'way  to 
the  center,  or  strongly  tiibercular-striate,  dingy  straw  color,  brown- 
ish, yellowish-brown  or  umber-brown.  FLESH  white,  thin,  becom- 
ing fragile,  slightly  iisliy  under  tlie  cuticle,  not  changing.  GILLS 
whitish,  close  to  .subdistant,  thin,  distinct,  e(iual,  modcralcly  broatl, 
liroadcst  in  front,  narrowed  behin<l,  often  stained  (»r  broken  halfway 
from  si  em.  some  forked  at  base.  STEM  2-5  cm.  long,  .5  to  1  em. 
thick,  wliiie  oi-  dingy,  subtHpial,  glabrous,  spong;\--stuired  tln-n  hnJ- 
lov?,  even.  Si*()KI^S  whitish  (tr  (  reamywhile  in  mass,  subgloliose. 
0-8  micr.  diiim.  TASTI^  mild  oi-  sli-litly  iind  tar<lily  acrid.  ODOK 
not  noticcdhh . 

Gregarious.  Grassy  |il;ices.  hiwns,  groNcs  and  woods.  'riirou.i:li- 
ont  the  state.     July  and  August. 

(,'ooke's  illnsi  IM  t  ions  of  //.  /xcl  jnalu  ;ind  I'.  <(nistthriiiii  var. 
siiroiiti  i-eniind  one  \t'i-y  iimk  li  of  lliis  |ihiiil.  r<'tk  iioinis  onl  iliai 
it  differs  fi'om  these  by  its  mild  taste,  adnate  gills  and  grayish 
color  under  the  cuticb'.  It  is  also  close  to  A*,  foctinfuhi.  which 
soMielinies  lacks  ilir  uilur.  /,'.  siili(ftrhii.><  Smith  as  known  to  K'omell. 
also  reminded   me  oi'   ihis  s|M'cif<.       'I'Im'  rnjor  of  h'.  iircl  iiiillniih  s,   llic 
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long  striations  and  the  medium  size  are  the  best  recognition  marks 
in  the  field.  It  differs,  of  course,  from  R.  foctens  by  lack  of  a  strong 
odor.    Whether  the  margin  is  at  first  incurved  is  nowhere  noted. 

113.    Russula  sororia  Fr. 

Epicrisis,  1836-38  (as  subspecies  of  R.  consoltrlna). 
Illustration :     Cooke,  111.,  PL  1057. 

PILEUS  3-6  cm.  broad,  rather  firm,  convex  then  subexpanded, 
viscid  when  moist,  margin  substriate  when  mature,  pellicle  some- 
what separable  along  margin,  gray,  olivaceous-brown  or  grayish- 
brown.  FLESH  white,  unchanged.  GILLS  narrow,  subdistant,  dis- 
tinct, white  for  a  time,  then  discolored,  adnate,  shorter  ones  inter- 
mingled, rarely  forked,  interspaces  venose.  STEM  2.5-5  cm.  long, 
1-2  cm.  thick,  white,  not  becoming  cinereous,  short,  spongy-stuffed. 
SPORES  iDhite.     TASTE  acrid.     ODOR  none. 

Solitary.  Woods  in  southern  Michigan.  August  and  September. 
Rare.    This  species  used  to  be  placed  under  R.  conso'brina. 

114.    Russula  vesca  Fr.-Bres. 
Epicrisis,  1836-38. 

Illustrations :     Cooke,  111.,  PL  1075. 

Bresadola,  Fungh.  mang.  e.  veL,  PL  72. 

Ibi(^  Fung.  Trid.,  PL  128  (as  R.  Ulacea  var.  carnicolor). 

Michael,  Fiihrer  f.  Pilzfreunde,  Vol.  I,  No.  41  b. 

PILEUS  3-6  cm.  broad,  fleshy,  firm,  convex  then  expanded  and  de- 
pressed in  the  center,  viscid,  soon  dry,  more  or  less  rugulose  or 
wrinkled,  reddish,  pale  lividrpink,  or  sordid  flesh-red,  becoming 
paler,  cuticle  thin  and  disappearing,  not  quite  reaching  the  edge  of 
the  pileus  so  that  a  narrow  white  exposed  margin  results,  margin 
even  and  spreading.  FLESH  white.  GILLS  white,  thin,  at  length 
stained  lurid-brownish  or  rusty,  close,  moderatelj^  narrow,  adnate, 
forked  or  anastomosing  at  base.  STEM  white,  obscurely  rivulose, 
hard  and  compact,  subequal,  solid,  3.5-4.5  cm.  long,  1.5  cm.  thick, 
often  discolored  by  yellowish-rusty  stains.  SPORES  white  in  mass, 
subglobose,  minutely  echinulate,  7-8  micr.  TASTE  mild.  ODOR 
none.    Rare. 

Onlv   a    few   doubtful    collections   have   been    made   in   southern 
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Michigan.  The  above  description  is  taken  from  my  notes  of  the 
SAvedish  phmt  as  known  to  liomell^,  and  agrees  mostly  with  that  of 
Bresadola.  Most  modern  mycologists  consider  the  Priesian 
•'riigiilose-reticulate"  character  of  the  stem  as  too  uncertain  to  be 
practicable.  The  important  characters  are:  the  hard  consistency, 
the  wrinkled  or  veined  rarely  ''cutefracta"  surface  of  the  cap,  the 
cuticle  not  reaching  to  the  margin  of  the  cap,  and  the  gills  dis- 
colored in  spots.  The  cuticle  apparently  ceases  to  grow  so  that  the 
surface  of  the  expanding  pileus  may  become  somewhat  areolate 
cracked  and  the  margin  naked.     • 

115.     Russula  subpunctata  sp.  nov. 

PILEUS  2-5  cm.  broad,  rigid,  convex  then  expanded-plaue  to  de- 
pressed, cuticle  adnate  and  scarcely  separable  on  margin,  subviscid, 
soon  diy,  2JciIg  dull  red  to  rosy-red,  often  white-spotted  where  cuticle 
disappears,  minutely  rivulose  or  subgranular,  margin  even,  acute. 
FLESH  compact,  firm,  rather  thick  on  disk,  abruptly  thin  on 
margin.  GILLS  adnate  to  subdecurrent,  thin,  slightly  attenuate 
at  both  ends,  not  broad,  close  to  subdistant,  whitish  then  pale 
cream-colored,  few  short  or  forked  at  base,  pruinose,  intervenose. 
STEM  2-4  cm.  long,  4-10  mm.  thick,  subequal  or  tapering  down, 
spong}'-stuffed,  hccoming  cavernouf^,  while  or  rosy-tinged,  unchanir- 
iug,  attached  at  times  to  roots  and  forming  mycorhiza.  SPORES 
subglobose,  rough-reticulate,  U-llxT-J)  micr.  (incl.  ai)iiulus),  crcain//- 
irhite  in  mafin.  CYSTIDTA  ahuiidant.  snbcylindrical,  rough,  with 
dark  brown  granular  content.  'JO-llOxS-li'  micr.  BASIDIA  about 
C5x0  micr.  Stihhymemuiii  iiiai-kcdly  dillVrcnt iatcd.  TASTI]  (luiihly 
and  very  acrid.     ODOlt  none. 

Gregarious.  On  tlio  ground  in  frondose  wooils.  Ann  Arlior. 
July-August.     Infre(iuent. 

The  appearance  of  this  Kussiila  is  ^\■('ll  sliown  in  Patouillard's 
figure  of  A',  puiictala  (Jill.  (Tab.  Analyl.,  No.  (!21  )  with  wliich  it 
agrees  except  in  its  very  acrid  taste.  The  gills  of  our  plants  ha\e«»iily 
rarely  a  red  edge.  The  sjnire  jtrint  is  ( icani  cdloit'd  or  almost  light 
yellowisli.  ])v.  McDougal  fouml  one  gronji  of  sprciniciis  foiMiiiii;,' 
mycorhi/.a  on  roots  of  TiHa  ti iii<  rimini. 

Micro-chemical  tests:  d.  i  l-'lcsli  slowly  li,i;lil  Idnc;  gills  nn- 
atTected.)  S.  \'.  (  I'h-sli  and  ^ills  (|nirkl\  <|fc|.  Iilnr.  i  i\  S.  irvsiidia 
colored  brown,  i 
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116.     Russula  variata  Banning — Pk.     (Edible) 
N.  Y.  State  Mus.  Bull.  105,  1906. 

Illustrations :     Ibid,  PI.  101,  Fig.  1-5. 

Hard,  Mushrooms,  Fig.  151,  p.  194,  1908  (as  B.  furcata). 

PILETJS  5-12  cm.  broad,  fleshj',  firm,  convex  then  depressed  to 
subinfundibuliform,  viscid,  not  striate,  purplish  or  deep  rose  pink 
lohen  young,  later  variegated  with  olive  or  dark  umber  or  sometimes 
greenish  with  only  a  trace  of  purple,  opaque  and  reticulate-wrinkled 
under  lens,  the  thin  pellicle  slightly  separable  on  the  thin  margin, 
with  a  subsilky  or  dull  luster  when  dry.  FLESH  white,  firm, 
cheesy,  tinged  grayish  under  pellicle.  GILLS  shining  and  persist- 
ently white,  adnato-decurrent,  thin,  rather  crowded,  narrowed  at 
both  ends,  not  broad,  suhdichotomously  forked,  interspaces  venose. 
STEM  4-7  cm.  long,  1-3  cm.  thick,  white,  firm,  solid,  equal  or  sub- 
equal,  sometimes  tapering  downward,  even.  SPOEES  white  in 
mass,  subglobose,  7-10  micr.  TASTE  7nild  to  tardily  acrid  or 
slighth^  astringent.  CYSTIDIA  very  few  and  short.  Suhhymen- 
ium  not  clearly  differentiated.    ODOE  none. 

Grregarious.  Under  conifers  at  Marquette,  in  deciduous  woods 
about  Ann  Arbor.     July,  Augnist  and  September.     Frequent. 

Superficially  nearest  to  the  descriptions  of  R.  furcata  Fr.  and 
R.  virescens  Fr,  The  former  species  is  rare  in  Europe,  and  most 
authors  have  consigned  it  to  oblivion  or  consider  it  a  variety  of  R. 
cyanoxantha.  The  plants  which  used  to  be  referred  to  R.  furcata 
in  this  country,  have  found  a  more  appropriate  resting  place  in 
R.  rariata.  The  figures  of  R.  cutefracta  Cke.  (Cooke,  111.,  PI.  1024 
and  1040)  show  the  color  of  the  j'oung  and  old  plants  much  better 
than  do  Peck's  figures,  and  if  Cooke's  species  had  pure  white  spores 
and  white  and  dichotomously  forked  gills,  they  could  be  considered 
identical;  however,  these  points  are  not  clear.  Peltereaux  thinks 
R.  cutefracta  Cke.  occurs  in  France  and  has  ochraceous  spores  and 
that  the  cracked  margin  of  the  cap  is  a  weather  effect;  this  then 
could  not  be  our  sj)ecies  witli  white  spores.  When  one  finds  single  old 
plants  with  much  green,  it  is  quite  difficult  to  distinguish  them  from 
R.  virescens;  they  are  to  be  separated  by  their  dichotomously 
forked  gills  whicli  are  slightly  decurrent  and  more  persistently 
white,  and  by  the  slight  acridity.  The  cuticle  is  sometimes  Cracked 
toward  the  margin  as  in  R.  virescens.  but  its  margin  is  at  first 
incurved  while  in  R.  virescens  it  is  straight  on  the  stem.    Peck  says 
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it  has  a  good  flavor  alter  cooking,  whieli  destroys  the  sliglit  acrid 
taste. 

Micro-chemical  tests:       G.    (Flesh  and  gills  (niickly  deep  blue,  i 
S  V.  (Gills  slowly  blue;  flesh  slightly  blue-tiuged.)  F  S.  (Xo  eft'ect.) 

117.     Russula  cyanoxantha  Fr.  var.     (Edible) 

Monographia,  1SG5. 

Illustrations:     Michael,  Bliitterpilze,  Vol.  II,  No.  59. 
GiUet,  Champignons  de  France,  No.  605. 
Cooke,  111.,  PL  107G  and  1077.     (Doubtful.) 
Bresadola,  Fungh.  Maug.  e.  vel.,  PI.  71.     (Doubtful.) 

PILEUS  5-10  cm.  broad,  rigicL  convex  then  expanded  and  de- 
pressed in  the  center  or  subinfundibuliform,  dark  hluish-purple  or 
lilac  on  margin,  di.sk  (Hiifii/  irliite  tinged  rose-pink,  cuticle  thin  and 
adnate,  viscid,  separable  on  margin,  even,  or  substriate  only  near 
edge,  surface  somewhat  w'rinkled  or  streaked.  FLESH  white,  com- 
jjact,  puri)lish  or  lilac  uikIcv  culirlc.  (MLLS  irhitr,  a  few  forked 
toward  base,  few  shorter,  moderately  broad,  not  very  distant,  nar- 
rowed behind,  intervenose.  STEM  G-9  cm.  long,  1-2  cm.  thick, 
white.  sul)e(|ual,  s])ongy-stufl'ed,  cortex  liard,  sometimes  cavernous 
and  compressed,  glabrous,  even  or  obscurely  wrinkled.  SPORES 
white  in  ma.ss.     TASTI-:  mild.     ()I)()K  none. 

Scattered  or  gregarious.  Maple  and  birch,  or  mixed  woods  of 
northern  Michigan,  oak  and  maple  woods  of  the  southern  part. 
July-August.     Not  infre([ueut. 

The  above  description  applies  to  a  definite  form  which  occurs  in 
Michigan  and  is  quite  constant.  It  does  not  agree  with  the  species 
understood  by  Komell,  Maire  and  Peltereaux  in  Europe,  whose  typ- 
ical plant  has  creamy-white  gills  and  spores.  Our  species  ap- 
proaches R.  aztirea  Bres.  in  color,  but  that  ]dant  is  rather  fragile 
and  is  related  to  the  A',  nnctica  grouj).  Michael's  figures  show  the 
colors  of  the  cap  when  young  and  not  yet  decolorized  on  tlic  <lisk. 
It  is  more  frequent  northward  and  may  l»e  distinct  from  llic  lairo- 
pean  jdant. 
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118.     Russula  atropurpurea  Maire  (ex.  Kromb.  non  Pk.) 

BuU.  Sco.  Myc.  de  France,  Vol.  26,  p.  167,  1910. 
Illustrations:    Cooke,  111.,  PL  1025  and  1087  (as  R.  rubra). 

PILEUS  5-14  cm.  broad,  rigid,  medium  to  large  size,  convex  then 
plane,  soon  depressed,  rather  firm,  viscid,  pellicle  adnate  and 
scarcely  separable  on  the  margin  only,  scarlet  to  dark  crimson  when 
fresh  and  young,  becoming  darker  to  purplish  when  mature  or  on 
drying,  pruinosc,  disk  often  darker,  sometimes  blackish-red  to  livid 
olivaceus-purple,  sometimes  yellow  spotted,  margin  even  or  only 
slightly  striatulate  in  age.  FLESH  dark  red  under  the  pellicle, 
white  elsewhere,  not  changing  to  ashy.  GILLS  white,  dingy  in  age, 
rather  narrow,  close  behind,  subdistant  in  front,  adnexed,  few  short, 
interspaces  venose.  STEM  4.7  cm.  long,  1-3  cm.  thick,  subequal, 
medium  stout,  white  with  a  dull  lustre,  pruinose,  even,  spongy- 
stuflfed,  apex  floccose-puuctate.  SPORES  white  in  mass,  oval,  8-10 
micr.  diam.,  strongly  echinulate,  nucleate,  apiculus  long  and  stout. 
TASTE  acrid.    ODOR  none. 

Gregarious  or  solitary.  On  the  ground,  on  much  decayed  logs 
or  debris,  sometimes  at  base  of  white  pine  or  beech  trees,  in  pine- 
beech  woods.    New  Richmond.     Sept.     Frequent  locally. 

Distinguished  among  the  "ruber"  group  by  the  mode  of  color 
change  while  maturing,  the  white  gills,  spores  and  stem,  and  the 
acrid  taste.  In  wet  weather  the  cap  is  viscid,  on  drying  its  surface 
is  distinctly  pruinose.  Except  for  the  colors  of  the  pileus  it  agrees 
with  R.  ruber  Fr.  in  the  sense  of  Peck.  The  stem  is  rarely  inclined 
to  ashy  in  age  but  not  distinctly  so.  According  to  Maire's  concep- 
tion the  species  is  quite  variable  and  includes  plants  whose  stem 
readily  turns  ashy. 

SUBRIGIDAE.  Pileus  subrigid,  rather  compact;  cuticle  soon 
dry,  jjruinose  or  pruinose-relTety ;  margin  obtuse.  Gills  broader  in 
front,  equal.    Spore-mass  never  pure  white. 

This  group  approaches  the  preceding  by  its  rather  compact  and 
thick  pileus,  and  the  following  by  its  equal  gills.  The  pellicle  is 
soon  dry  and  pruiliose  or  pruinose- velvety  by  which  character  the- 
species  are  best  recognized.  Several  aberrant  species  are,  however, 
included,  e.  g.,  R.  xerampelina  with  intermixed  short  gills  and  R. 
mariae  with  margin  of  pileus  at  first  incurved. 
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119.     Russula  mariae  Pk.     (Edible) 

X.  Y.  State  Mus.  Eep.  24,  1872. 

Illustrations:     N.  Y.  State  Mus.  Bull.  75,  Fig.  1-8,  1904. 
Plate  XVIII  of  this  Report. 

PILEUS  3-9  cm.  broad,  firm,  subhemisplierical  at  first,  then 
broadly  convex  to  plane  and  depressed,  dry,  subviscid  when  wet, 
pnihioyte-vdrctjj.  dark  criinsoii,  rcildisli-purple  or  inaroon-piirple, 
eveti,  substriate  only  when  old,  margin  at  first  incurved.  FLESH 
thick,  thinner  toward  margin,  compact,  becoming  softer,  white, 
sometimes  reddish  under  pellicle.  GILLS  narrowly  adnate  or  al- 
most subdecurrent,  rather  narroiv,  of  nearly  uniform  width,  white 
then  (hingy  cream-color,  close  to  subdistant,  equal,  bifurcate  at  base. 
STEM  3-9  cm.  long,  8-15  mm.  thick,  subequal  or  tapering  downward, 
firm  then  fragile,  spongy-stuffed,  pruinose,  rosy-red  to  dull  purplish- 
red,  especially  in  the  middle,  rarely  white  except  at  ends,  white 
within  and  unchanging.  SPORES  globose,  tuberculate-crystallate, 
7.8  micr.,  rrrdmy-irJiitisJi  in  ///r/.s-.s-.  scarcely  yellowish-tinged.  CY''S- 
TIDIA  ratlKM-  ahuiKhint.  ljuic(M»laU\  OO-O.'xlL*  niicr.  RASTDTA  3042 
x9  micr.  Subhymenium  of  small  cells,  not  shai'ply  limited.  TASTE 
mild  or  rarely  very  slightly  acrid.    ODOR  none. 

Gregarious.  On  the  ground  in  frondose  woods.  Southern  Michi- 
gan.    July-August.     Infreipient. 

I  have  examined  the  type  specimens  and  submitted  drawings,  i»ho- 
tographs  and  specimens  to  Peck.  His  plants  average  smaller  and  his 
figures  and  descriptions  are  deceptive  as  to  size  as  compared  with 
most  of  the  si)ecinioiis  found  in  Micliigan.  With  us  7?.  niariw  is  near- 
ly al\v;iys  largei-  and  has  niiicli  of  the  appearance  of  Cooke's  figure  of 
li.  r.rpttllenft  (111.,  PI.  1029),  but  that  si)ecies  is  said  to  have  a  very 
acrid  taste.  The  pileus  varies  scarlet-red,  reddish-purple,  maroon 
or  daik  i)iiii>lo.  Tiie  caps  of  the  purple  forms  have  the  appearance 
of  llios*'  of  I',  (/in  hi  a,  li.  jnirpiina  and  A*,  driinci  (»f  <\)oko*s  plates; 
but  all  of  these  have  a  very  acrid  taste.  The  red  forms  agree  quite 
well  Willi  Cillers  and  Michacrs  figures  ut  /■'.  linmni.  Imt  KNunclI, 
.Mairc.  JJrcsadola  and  oIImm-s  <'ousid(M-  A'.  HiuKiri  as  a  doubt  fill 
spocics.  Tho  stems  of  A',  inaricr  arc  nearly  always  somewhat  in] 
oi-ed.  'I'lic  inuinosity  of  fhe  eaj)  and  stem  is  <luo  to  minute  tufts  of 
]Mirplish  or  reddish  hairs  as  seen  under  tlie  microscope.  Tiie  i)lant 
was  named  l)y  Dr.  I'eck  in  honoi'  of  his  wife  ^fary.  The  interpi-eta- 
tion  of  this  species  Iti  my  jtrcvious  paper  i  ^^ich.  Acad.  iJcp.  11.  p. 
To.   I  IHiii  I   w  ;is  an  enm-. 
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120.     Russula  aeruginea  Lindb.     (non  Fr.)      (Edible) 

Svampbok,  1902. 

Illustrations:    Ibid,  Fig.  52. 

Cooke,  111.,  PL  1U44  (as  R.  heteropliyUa  Fr.).     (Doubtful.) 
Michael,  Fiihrer  f.  Pilzfreuude,  Vol.  II   (as  R.  Uuida  Pers.). 
Kicken,  Blatterpilze,  PI.  16,  Fig.  2 (as  R.  graminicolor  Quel.). 

PILEUS  5-8  cm.  broad,  moderately  -firm,  then  fragile,  convex  to 
expanded,  subdepressed,  dull  greenish,  dark  green  to  smoky-green, 
paler  on  margin,  pellicle  adnate,  subviscid  vdien  moist,  soon  dry  with 
a  dull  luster  and  sub  pulverulent  to  pruinose-velvety ,  slightly  separ- 
able on  margin,  even  or  substriate  in  age.  FLESH  thick  on  disk, 
thin  on  margin,  white,  sometimes  cinereous  to  greenish  under  pel- 
licle. GILLS  narrowly  adnate  or  almost  free,  close  to  subdistant, 
rather  narroic,  slightly  broader  in  front,  entire  or  very  few  short 
ones,  distinct,  white  at  first  then  pale  crcam,y-white,  becoming  dingj- 
in  age,  bifurcate  at  base,  intervenose.  STEM  4-5  cm.  long,  1  cm. 
thick,  subequal  or  tapering  downward,  glabrous,  white,  spongy- 
stuffed,  firm,  even.  SPORES  subglobose,  cream y-irhite,  C-9  micr. 
TASTE  mild.    ODOR  none. 

Gregarious  or  solitary.  On  the  ground  in  coniferous  or  mixed 
woods  of  the  Northern  Peninsula.  Marquette,  Sault  Ste.  Marie. 
July- September.     Infrequent. 

This  species  is  considered  identical  with  R.  graminicolor  Quel, 
by  the  French  mycologists.  The  "shining-white  gills"  (candidae) 
of  the  Friesian  description  is  probably  an  error.  R.  heterophylla 
Fr.  is  now  limited  by  most  writers  to  a  plant  with  pure  white  gills 
and  spores  and  is  rare.  R.  olivascens  Fr.,  reported  (Mich.  Acad.  Sci. 
Rep.  11,  p.  76,  1909),  has  been  omitted  as  it  appears  too  close  to  this 
species;  the  specimens  referred  to  it  had  a  more  yellowish  tint  to 
the  spore-mass. 

121.    Russula  xerampelina  Fr.     (Suspected) 

Epicrisis,  1836-38. 

Illustrations:     Cooke,  111.,  1041   (as  R.  olivacca). 

Gillet,  Champignons  de  France,  No.  628  (as  R.  oVwacea). 
Ricken,  Blatterpilze,  PI.  18,  Fig.  4  (as  R.  olivacea). 

PILEUS  5-10  cm.  broad,  firin,  convex  then  piano-depressed,  dry 
or  very  slightly  viscid  in  wet  weather,  pellicle  hardly  separable. 
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not  Striate  on  margin,  surface  glabrous  or  subpriiinose,  piirplish- 
led  to  purplish-olive,  disk  olivaceous,  variegated.  FLESH  compact, 
\\  hitish  then  dingy.  GILLS  creamy- white  to  creamy-yellowish,  then 
sordid,  rather  close,  adnexed,  moderately  broad  throughout,  thick- 
ish,  often  forked,  shorter  ones  usually  intermingled,  interspaces 
venose.  STEM  white  or  rosy-tinged,  soon  dingy  olivaceous-yellow- 
ish where  handled,  5-7  cm.  long,  1.5-2.5  cm.  thick,  firm,  subventri- 
cose  or  equal,  spongy-stuffed,  even  or  obscurely  wrinkled,  changing 
where  bruised  to  dirty  ochraceous-brown.  SPORES  creamy-yellow- 
ish, globose,  echinulate,  9-10  micr.  TASTE  mild.  ODOR  disagree- 
able with,  age  or  when  drying. 

Scattered.  Hemlock  and  coniferous  or  mixed  woods  of  the 
Northern  Peninsula.    July  and  August. 

This  has  usually  been  referred  to  R.  olivacea  Fr.  in  this  couutiy. 
In  Europe,  R.  olivacea  is  a  very  much  debated  species.  Fries'  de- 
scription requires  trnh'  yellow  gills  (luteis),  and  with  this  char- 
acter it  has  seldom  been  found.  Romell  has  never  seen  such  a  plant 
in  Sweden  and  unites  A*.  oJinn-xt  and  li.  .rcraiiiix-lind  uiitlci-  the 
name  R.  graveolens.  The  series  of  color  forms  included  under  the 
last  name  is  quite  common  about  Stockholm,  and  as  far  as  I  could 
see  it  is  the  same  as  our  northern  ]Michigau  species.  I  assume,  then, 
that  we  can  drop  the  name  R.  olivacea  from  our  list  of  American 
Russulas,  in  which  ca.se  our  olive  form  goes  into  the  present  si)ecies. 
Our  plant  is  near  R.  squalida  Pk.  as  the  latter  is  diagnosed  in  this 
pn])er.  It  differs,  however,  from  that  species  in  the  more  firm  con- 
sistency, in  the  stem  licing  often  irddisli,  ;ind  its  haiiilat  in  conif- 
erous regions.     /.'.  s<jnitrKl<t  is  s(»ti   jind  llcxililc  in  jigc. 

122.     Russula  squalida  Pk.     fSuspEc  ted) 

N.  Y.  State  Mns.  Kcji.  4  1.  ISSS  (as  /,'.  al ininnimnd  Pk.K 
N.  Y.  State  Mus.  J^ull.  IIG,  1907. 

.  lllnsti-alion  :      i\;inniii;iii.   Midi.   .\<-:i.l.   Srj.  Rrp.  11,   UIOO. 

I'lLlirS  7  11  cm.  Iiin;ii|.  cnii\«'.\  llicn  phinit  (Icprcssi'd, 
liiin,  xKiii  ^llllll;lccid,  iinirgin  '  n  ii  iclirn  i/mni;/,  i»c»'(iniing 
slij^htly  t  iilicrcnhir  si  lialc  in  auc.  Ilic  iicllidc  c(tntinn()us  but 
ratlici'  adnalc,  not  easily  sepaialde.  snl»\  iscid  in  wet  weather, 
■vooN  (III/  and  llien  /)niiii(>.sr  nl nt u,  e\en,  C(doi'  \ai\vint^  fi-oin 
I  reddish  piii]de  lo  pallid  and  mixed  willi  olivaceons.  tan 
or  ocliraceous.  often  shades  of  all  these  cohn's  a  I"e  seen  in 
"lie   r;ip,   op:itpie   :iiid    dull,    iiol    shining.      l-'IdlSlI    while,    thick    on 
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disk,  rather  thin  elsewhere,  grayish  or  grayish-purple  under  the 
cuticle.  (tILL8  white  when  young,  later  eyeamy-ycUow  to  ochra- 
ceous,  subdistaut,  becoming  fragile,  moderately  broad,  broadest  to- 
ward the  front,  more  or  less  forked  toward  base,  few  shorter  ones, 
interspaces  venose.  t>TEiI  irltitc,  rJidiifiinf/  to  ocliraccoiis  if  hfuiscd 
when  fresh  and  young,  when  older  becoming  dirty-brown  or  ochra- 
ceous-brown  where  handled,  equal  and  subcylindrical,  rather  long, 
5-9  cm.  by  1.5  cm.  thick ;  glabrous,  spongy-stuffed,  obscurely  rivulose. 
SPORES  ochraceous  to  buff,  globose,  T.5-10  micr!  TASTE  mild. 
ODOR  unpleasant,  very  characteristic  when  plants  are  old  or  dry- 
ing. 

Solitary  or  gregarious.  Hemlock  and  maple  woods  in  the  north, 
oak  and  maple  woods  in  southern  Michigan.  July,  August  and 
September. 

This  is  otir  early,  abundant  Russula  about  Ann  Arbor.  It  occurs 
in  great  quantities  during  July  if  the  weather  is  favorable  and  only 
sparingly  later.  Once  recognized  by  its  odor  and  changeable  flesh, 
its  many  color  disguises  are  not  as  deceptive  as  they  at  first  seem. 
The  colors  run  into  each  other  in  a  rather  definite  way,  so  that  the 
general  effect  to  the  observer,  after  he  has  compared  many  indi- 
viduals, is  quite  characteristic  for  the  species.  Hundreds  of  indi- 
viduals were  examined  abont  Ann  Arbor  and  all  had  white  stems, 
never  red.  When  old  the  effect  of  the  whole  plant  is  that  of  dingi- 
ness.  Although  the  above  description  extends  beyond  the  limits 
allowed  by  Peck's  description,  it  is  doubtless  his  species.  Origin- 
ally it  included  only  the  purple  or  dark  red  forms  and  was  called 
R.  atropurpurea  Pk.  but  since  this  name  was  pre-empted,  he 
changed  it  to  R.  squalida.    It  seems  close  to  the  preceding. 

123.     Russula  decolorans  Fr.     (Edible) 

Syst.  Myc,  1821. 

Illustrations :    Cooke,  111.,  PL  1079. 
Ricken,  Blatterpilze,  PI.  17,  Fig.  5. 

PILEUS  5-12  cm.  broad,  often  large,  firm,  globose  at  first  then 
convex  and  piano-depressed,  orange  red,  usually  ochre  on  disk  and 
dark  red  on  margin,  pellicle  separable,  subviscid,  margin  even, 
slightly  striate  in  age.  FLESH  white,  'becoming  cinereous  with  age 
or  where  broken,  becoming  fragile.  GILLS  pale  yellowish-ochra- 
ceous  at  maturity,  white  at  first,  thin,  fragile,  moderately  broad, 
close,  adnexed,  forked  at  base,  few  short.     STEM  5-12  cm.  long, 


CLASSIFICATION  OF  AGARICS  147 

1-2.5  cm.  thick,  stout,  loug,  spongy  or  solid,  wrinkled-rivulose,  white, 
the  flesh  hecoming  rinerecjus  iritlt  af/e  or  irhere  hrtiised.  SPORES 
subglobose,  echiniilate,  pale  ochraceous-yellow,  7-9  inicr.  TASTE 
mild.     ODOR  none. 

Solitary  or  scattered.  In  coniferous  or  mixed  woods  of  northern 
Michigan.    July,  August  and  September.    Frequent. 

Tlie  large  size,  globose  young  pileus,  orange-red  color  and  the 
changing  flesh  easily  distinguish  it.  R.  depallens  Fr.  in  which  the 
flesh  turns  ashy  has  not  with  certainty  been  found.  It  is  said  to 
have  whitish  gills,  and  the  color  of  the  pileus  is  dirts^  red  to  fawn. 
/?.  decolorans  appears  to  prefer  the  regions  of  the  pine  and  fir,  both 
in  this  country  and  in  Europe. 

Var.  rnhriceps  KanlV. 

Mich.  Acad.  Sci.  Rep.  13,  p.  215,  1911. 

The  shape  of  the  young  and  old  pileus  of  this  variety  is  well 
represented  in  Cooke's  figure  of  R.  decolorans,  Plate  1079.  The 
color  of  the  pileus  is.  however,  rnhrr-red  (Sacc.  colors")  and  persist- 
ent, changing  only  in  age  or  on  drying  as  a  result  of  the  cinerescent 
flesh.  The  liclliclc  is  mhiate.  scarcely  scjtarahle  excej)!  on  the  mar- 
gin, vanishing  on  the  disk  and  sometimes  ochraceus-s]totted  where 
the  pellicle  has  disappeared.  It  is  firm  and  the  margin  is  not 
striate  or  very  slightly  so  in  age.  These  characters  ally  it  to  the 
Rigidife.  It  is  slight ly  visrid.  FLIOSIT  is  (inn.  while,  tinged  ashy 
in  age,  heeominfi  dark  cinereous  on  the  ste^n  ichere  hriiised.  The 
taste  is  mild  and  when  fresh  was  taken  for  R.  lepidti.  SPORES 
ci-eaniy-wliite  in  iiinss.  It  is  smaller,  at  leasi  in  our  specimens. 
than  the  tvpe. 

On  the  ground  in  beech  and  wliite  pine  woods.  New  Riclimoml, 
Allegan  Oonnty.     September.     Apparently  rare. 

124.     Russula  flava  Romcll     (Edible) 
Liinnegren's  Nordisk  Svam])b()k,  1895. 
Illustration:    Mich.  Acad.  Sci.  Rep.  11,  ]>.  55,  Fig.  o. 

PILEUS  5-S  cm.  bi-itad.  rathrr  fr(i(/ilr,  coinex,  then  piano- 
depressed,  even  or  slit/hth/  stridtc  in  age,  dry  in  ilrv  weather,  some- 
what viscid  when  moisr,  pellicle  separable,  dull  i/rllnir  (flavns. 
Sacc.  I.  col(»i'  hanllv  tadiii;.'.  bill  sometimes  ashy,  discohu'ed  in  age. 
FLl^SII  white  hccuiniuii  cinrrioiis  with  age.  (I  ILLS  white  al  lii'st, 
becoming  yellow  ish,  broach'st  towards  front,  nari-owly  adnate,  clos«'. 
distinct,  becoming  slowly  giay  in  age.     STEM  chalk  while  at    first. 
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the  flesh  becoming  ashy,  equal  or  subequal,  spongy-stuffed,  ob- 
scurely reticulate-rivulose,  rather  fragile,  6-8  cm.  long,  1-2  cm.  thick. 
SPORES  yellowish,  globose,  echinulate,  8-9  micr.  TASTE  mild. 
ODOR  none. 

Solitary  or  scattered.  In  coniferous  or  mixed  woods  of  northern 
Michigan.    July,  August  and  September.    Frequent. 

This  mild,  dull  or  pale  yellow,  rather  large  Russula,  with  flesh, 
gills  and  stem  becoming  ashy  when  old,  is  quite  easily  recognized. 
This  is  R.  constans  Karst.  which  name  was  pre-empted.  It  differs 
from  R.  ochraleuca  Fr.  in  the  mild  taste  and  unpolished  pileus,  etc. 
Its  habit  is  very  similar  to  that  of  R.  decolorans,  but  it  rarely 
reaches  the  same  size  and  differs  constantly  by  its  yellow  cap. 

125.     Russula  obscura  Romell     (Edible) 

PILEUS  4-7  cm.  broad,  rather  pliant,  convex  then  piano-de- 
pressed, dull,  dark  'blood-red,  pileus  sometimes  blackish  on  disk, 
thin,  the  pellicle  continuous  and  separable,  hardly  viscid  when 
moist,  subpruinose  when  dry,  even  or  slightly  striate  in  age. 
FLESH  whitish,  becoming  ashy.  GILLS  white  at  first,  then  dingy 
straw-color,  moderately  broad,  narrowly  adnate,  close,  mostly 
forked  at  base,  equal,  interspaces  sometimes  venose.  STEM-  white, 
hecoming  ashy  or  blackish,  rarely  tinged  red,  subequal,  4-6  cm.  long, 
10-15  mm.  thick,  spongy-stuffed,  rigid,  soon  soft,  obscurely  wrinkled. 
SPORES  pale  ochraceous  in  mass.    TASTE  mild.    ODOR  none. 

Gregarious  or  scattered,  in  low  Avoods  of  southern  Michigan.  July 
and  August. 

It  is  found  frequently 'around  Stockholm.  The  examples  pointed 
out  by  Romell  did  not  seem  to  possess  such  a  blackish  stem  as  some 
of  ours.  This  species  does  not  remind  me  of  R.  decolorans,  being  a 
more  slender  and  smaller  plant.  It  might  be  confused  with  R. 
nigrescent i'pcs  Pk.,  but  that  species  is  said  to  have  white  spores. 
Romell  (Hymen.  Lapland,  1911)  suggests  that  a  better  name  for 
this  plant  is  R.  vinosa  Lindb.  since  the  latter  name  was  used  by 
Lindbladt  in  his  Svampbok  prior  to  the  use  of  R.  obscura. 
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126.     Russula  rubescens  Beards.    (Edible) 

Mycologia,  Vol.  G,  p.  91,  1914. 

Illustrations:     IJeardslee,  Mycologia,  Vol.  (J,  1*1.  121.  Fig.  1. 
Plate  XIX  of  this  Report. 

PILEUS  4-10  cm.  broad,  firm,  becoming  fragile,  convex-plaue, 
dull-red,  variegated  with  yellowish,  oc-liraceons  or  olivaceous- 
purplish  hues,  at  first  darker,  fading,  pellicle  adnate,  dry,  scarcely 
separable  and  substriate  on  the  margin,  subglabrous,  margin  acute 
and  at  first  straight.  FLESH  whitish,  staining  sloicly  red  then 
blark  irJicrr  wounded,  heconiing  cinereous  from  age.  GILLS  nar- 
rowly adnate,  broader  in  front,  close  to  subdistant,  medium  broad, 
equal,  rarely  forked,  white  at  first  then  pale  creamy-ochraceous,  in- 
tervenose.  STEM  3-7  cm.  long,  1-2.5  cm.  thick,  subequal  or  tapering 
down,  spongy-stntled.  glaltrons.  even,  white,  becoming  cinereous  in 
age,  changing  sloicly  to  red  then  blackish  where  bruised.  SPORES 
globose,  pale  ochraceous.  7-10  inici-.  ("VSTIDIA  few  and  sliort. 
suhhymenium  not  differentiated.    TASTE  mild.    ODOR  none. 

Gregarious  or  scattered.  On  the  ground  in  frondose  woods.  Ann 
Arbor.     Jnly-Augnst.     Infrequent. 

Remarkable  among  the  Snbrigidae  for  the  changes  which  the  flesh 
assumes  on  bruising.  It  approaches  R.  nigrescentipes  Pk.,  but  that 
sj)ecies  is  said  to  have  a  shining  red  cap  and  crowded  white  gills, 
and  the  stem  turns  hlackisli ;  no  mention  is  made  of  any  red 
stains  preceding  the  black  and  since  the  change  is  slow  it  conbl 
scarcely  he  ovei-looked.  Our  species  lias  ainieared  from  season  to 
season  but  never  in  abundance.  It  is  a  firm  plant  when  fresh,  be- 
coming fragile  only  in  age.  It  is  apparently  also  relat('<l  to  /*. 
depallcns  Fr.  ])ut  Maire  says  "nol)ody  knoAvs  tliis,  (nen  in  Sweden." 
R.  ohficura  Rom.  has  a  velvety-jn'uinose  pileus  whose  coloi-  is  i-atlier 
uniform.  an<l  whose  llcsh  is  of  a  ditVei-ent  consistency. 

IMici'oclicniical  tests:  (1.  Kiills  nud  flesh  tnrn  bine.)  S  V.  i  Gills 
and  flesh  tniai  blnish  \-ery  slowly. i      I-"  S.   (Gystidia  colored  bi-owni. 

As  this  i-epoil  was  ready  for  the  pr<'ss  tliere  a|i|ieai-ed  in  print 
the  above  name  applied  by  Reai-flslee  t<i  a  siiecies  fidin  .\slie\ille, 
X.  C.  which  s«'(Miis  identical   with  onis. 


150  THE  AGARICACEAE  OF  MICHIGAN 

127.     Russula  borealis  Kauff.     (Edible) 
Mich.  Acad.  Sci.  Rep.  11,  p.  69,  1909. 

PILEUS  5-9  cm.  broadi  firm  and  t^ather  compact,  convex  then 
piano-depressed,  outline  broadly  elliptical,  often  with  a  sinus  on 
one  side,  'blood-red,  disk  darker  or  color  uniform  and  not  fading, 
pellicle  somewhat  separable,  hardly  viscid,  margin  even  or  ob- 
scurely striate.  FLESH  white,  red  under  the  cuticle,  not  very 
thick.  GILLS  ochraceous,  subdistant  or  moderately  close,  medium 
broad,  broader  in  front,  narrowly  adnate,  rather  distinct,  edge  often 
reddish  anteriorly,  equal,  a  few  forked  toward  base,  interspaces 
venose.  STEM  white  and  tinr/ed  red  in  places,  firm,  spongy-stuffed, 
thickened  below,  5-7  cm.  long,  1.5-2  cm.  thick.  SPORES  deep 
ochraceous-yellow  in  mass.  TASTE  mild,  sometimes  slightly  and 
tardily  acrid.    ODOR  none. 

Solitary.  In  mixed  woods  of  hemlock,  yellow  birch  and  hard 
maple,  in  the  Xortliern  Peninsula.  Huron  Mountains,  Marquette 
and  Munising.     August. 

Russula  alutacea  is  usually  larger,  stouter,  the  cap  dull  or  sordid 
red,  and  with  broader  gills.  Russula  ochrophylla  occurs  in  oak 
woods,  has  "buff  spores,  dusted"  on  yellow  gills,  and  has  violaceous- 
purple  or  purple-red  cap.  Peck  saw  our  plant  but  did  not  refer 
it  to  either  species.  This  species  and  R.  alutacea  show  the  futility 
of  using  the  striations  on  the  margin  of  the  cap  as  an  important 
character  to  distinguish  the  main  groups.  A  true  pellicle  is  present 
in  both  and  is  often  quite  easily  separated  especially  on  the  margin, 
and  this  with  the  character  of  the  gills  connects  them  very  closely 
with  the  Fragiles.  R.  linnaei,  which  is  not  well  known  in  Europe, 
looks  like  it  according  to  Cooke's  figures,  but  is  said  to  have  white 
gills  and  spores. 

128.     Russula  alutacea  Fr.     (Edible) 

Syst.  Ma^c,  1821. 

Illustrations:     Cooke,  111.,  PI.  1096  and  1097. 
Gillet,  Champignons  de  France,  No.  597. 
Berkley,  Outlines,  PI.  13,  Fig.  8  (reduced  in  size). 
Bresadola,  Fungh.  mange,  e.  vel.,  PI.  76. 
Patouillard,  Tab.  Analyt,  No.  513. 

Michael,   Fiihrer  f.   Pilzfreunde,   Vol.   II,   No.   65    (as  Rus- 
sulina  alutacea). 
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Atkinson,  Mushrooms,  PI.  3G,  Fig.  2,  1900   (much  reduced  in 

size). 
Gibson,  Edible  Toadstools  and  Mushrooms,  PI.  12,  Figs.  2,  4, 

6,  p.  131,  1903  (much  reduced  in  size). 

PILFUS  8-1.")  (III.  lii-ond.  lariic  tirin.  nuivcx  then  depressed,  with 
dull  colors,  dark  reddish-purple,  sordid  red,  sometimes  mixed  -with 
other  shades,  the  reddish  color  predominating,  with  sometrliat 
separable  pellicle,  glabrous,  somewhat  viscid  in  wet  weather,  soon 
dry,  priiiiKifir  (ind  yiih(/r(iiiiilos( .  inaruiii  even  or  soniewl)at  short- 
striate  in  age.  FLESn  white,  lliick.  (JILLS  ochnicrovx  Iroiii  the 
heginning,  deeper  ochraceous  to  tan-colored  when  mature,  rather 
hiond,  thick,  siihdistant,  broader  in  front,  rounded  adnexed,  of 
(tjiiaJ  length.  STEM  7-10  cm.  long,  3-4  cm.  thick,  very  firm,  stout, 
solid,  tinged  red  or  entirely  white,  subequal  or  ventricose,  almost 
even.  SPORES  ochraceous-yellow  to  alutaceous,  subglobose,  9-11 
micr.     TASTE  mild.    ODOR  none  or  pleasant. 

Usually  solitary  and  rather  late.  Oak  and  maple  woods  of  south- 
ern  Michigan.     Not  very  common.     August  and   September. 

As  limited  above,  no  bright  or  shining  red  forms  are  admitted 
from  our  territory.  This  species  and  R.  integra  have  been  the  re- 
ceptacle for  a  good  many  reddish  species  with  ochraceous  gills,  and 
even  experienced  mycologists  cannot  agree  on  their  identification. 
T  have  kept\his  name  for  a  large,  solitary,  often  late  plant,  with 
firm  or  hard  consistency  and  dull,  dark  red  and  pur]>lisli  cap.  witli 
truly  ochraceous  gills  and  spores.  R.  integra  has  cream-colored  (»r 
at  least  paler  spores  and  is  more  fragile  and  often  grows  in  tro(»i)s. 
The  desci'iptioiis  ol"  this  and  If.  (ictiroitJii/lla  run  dose  togotlici-. 
Cooke's  illnstratioii  (»f  /.'.  (iliifaccd  fits  oni-  ]dants  well. 

FRACiJJjE^.  IMleus  thin,  fragile,  the  viscid  pcllii-le  conlinncms 
and  (|uite  sej»arable,  margin  connivent,  not  incuT-ved  when  young, 
usually  strongly  striate.  The  gills  aic  of  ('qnal  length,  bmath'r 
antcrioi'ly,  narrowrd  bcliiiid. 

i^rctioii    I .     Taste  aciid.      Spoi'cs   while  in    mass. 

129.     Russula  emetica   I'r. 
Sysl.   .Myc.    ISiM. 
Illnst  i-at  ions  :      I'ries.   S\e^il^  S\;ini|'..   I'l.  21. 

TrK.kr,  III.,  n.  io;:(». 

r.illct.  ('lianiiiiLrnons  de  T'^'i-anee.  No.  CilO. 
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Bresadola,  Fniigh.  niaiig.  e.  vel.,  PI.  68. 

Marshall,  Mushroom  Book,  PI.  17,  p.  68,  1905  (reduced). 

Gibson,  Edible  Toadstools  and  Mushrooms,  PL  13,  p.  139, 

1903  (reduced). 
Atkinson,  Mushrooms,  PI,  36,  Fig.  4,  1900  (reduced). 
Mcllvaine,  American  Fungi,  PL  41,  Fig.  2,  1900. 

PILEUS.5-10  cm.  broad,  fleshy,  soon  fragile,  convex  to  piano-de- 
pressed, rosy  to  Mood-red,  sometimes  faded  to  white,  pellicle 
separable,  margin  strongly  tiihercular-striate  or  even  sulcate,  viscid 
and  shining.  FLESH  wliite.  red  under  the  cuticle.  GILLS  j^ure 
ivhite,  subdistant  or  close,  distinct,  rather  broad,  equal,  broadest 
toward  front,  narrowly  adnexed  or  free,  interspaces  venose.  STEM 
4-7  cm.  long,  1-2  cm.  thick,  white  or  tinged  red,  subequal,  spongy- 
stuflfed,  even.  SPORES  white  in  mass,  globose,  echinulate,  7.5-10 
micr.    TASTE  very  acrid.    ODOR  none. 

Scattered  or  gregarious.  On  the  ground  or  on  debris  of  very 
rotten  logs  in  woods.  Throughout  the  state.  July  to  October. 
Common. 

The  mycelium  has  been  found  to  be  attached  to  oak  tree  roots 
where  it  forms  mycorrhiza.  The  very  acrid  taste  gives  it  a  bad 
reputation  and  it  is  avoided  by  mushroom-eaters.  Some  think  it 
is  harmless  when  thoroughly  cooked.  There  are  variations  of  hab- 
itat. It  grows  quite  constantly  on  the  crumbling  remains  of  wood 
or  logs,  where  its  white  strings  of  mycelium  are  easily  seen ;  here 
the  gills  are  close.  One  form  has  been  found  growing  in  troops ; 
such  were  found  in  a  tamarack  swamp  in  late  October,  growing  on 
thick  beds  of  sphagnum.  They  had  developed  somewhat  differently 
in  this  habitat  as  was  to  be  expected.  The  stems  were  white,  long 
and  stout,  narrower  above  and  obsoletely  wrinkled.  The  gills  were 
subdistant.  The  taste  was  sharp  but  not  as  excruciating  as  that  of 
the  type.  The  disk  of  the  pileus  was  glabrous  and  very  viscid.  It 
was  a  beautiful  plant,  apparently  appearing  late;  it  might  be  re- 
ferred to  as  var.  gregaria. 

130.    Russula  rugulosa  Pk. 

N.  Y.  State  Mus.  Rep.  54,  1901. 
Illustration :    Ibid,  PL  72,  Fig.  12-18. 

PILEUS  5-10  cm.  or  more  broad,  thin,  fragile,  convex  then  piano- 
depressed,  dark  rose-red,  color  sometimes  thin,  surface  almost  en- 
tirely rugulose,  the  rugae  radiating  somewhat,  rather  viscid,  pellicle 
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separable,  margin  at  length  distinctly  tubercular-striate.  FLESH 
thin,  white,  red  under  the  pellicle.  GILLS  shining  white,  rather 
close,  narrowly  adnate,  not  very  broad,  broadest  in  front,  few 
forked,  equal,  interspaces  venose.  STEM  white,  subequal,  un- 
changed, glabrous,  spongy-stulled,  G-7  cm.  long,  1-2  cm.  thick. 
SPOEES  icJiitc  in  mass,  globose,  echinulate,  8-9  micr.  TASTE 
tardily  but  very  acrid. 

1)1  troops.  Hemlock  and  mixed  woods  on  the  ground.  August 
and  September.     Northern  Michigan. 

Differs  from  R.  cnirtird  \\\  tliat  its  acrid  taste  (leveloi)s  slowly, 
in  the  uneven  and  rather  dull  pileus  and  in  the  habit  of  appearing 
in  troops  on  the  ground.  It  was  formerly  referred  to  R.  emetica, 
and  is  close  to  it. 

131.     Russula  fragilis  Fr. 

Syst.  Myc,  1S21. 

Illustrations:     Cooke,  111.,  IM.  1091. 

Gillet,  Champignons  de  France,  No.  G14. 
Patouillard,  Tab.  Analyt.,  No.  622. 
Michael.  Ffihrer  f.  Pilzfreuude,  No.  4.S  (var.). 
Ricken.  Blatterpilze,  PI.  19,  Fig.  3. 
Hard.  Mushrooms,  Fig.  172,  p.  192,  1908. 

PILET'S  2..")-5  cm.  broad,  rcrj/  thin  and  fragile,  convex  then  piano- 
depressed  with  a  thin  viscid  pellicle,  tubercular-striate  on  the  thin 
margin,  glabrous,  rather  uniform  rosy  or  pale  red,  sometimes 
faded  or  bleached  to  white.  FLESH  inhite  under  the  pelliele,  thin. 
GILLS  white,  thin,  close,  crowded,  adnexed,  ventricose,  moderately 
broad.  STEM  2.3-5  cm.  long,  .5-1  cm.  thick,  white,  spong\'  then 
hollow.  (M|ual,  fragile.  SI'OKl^S  irhitc  in  iikiss,  siibglohose,  8-9 
micr.     TASTE  promi»tly  and  rcri/  acrid.     ODOK  none. 

Scattered.  On  the  ground  in  woods.  Throughout  the  state. 
July-August.       liilVe(|uent. 

'i'liis  s|)e(i('s.  :is  liiiiiled  licif.  is  only  dist  iiiguislinblc  fi-oiii  I', 
emetica  relatively;  it  is  smaller,  color  i)aler,  (lesh  thinner  and  more 
fragile  and  white  under  tlie  cuticle.  Maire  s:iys  the  taste  is  more 
quickly  iicriil  ou  tlie  tongue  tli.ni  I!,  rtnclica.  but  not  as  violent. 
It  grows  ill  soiiicw  !i;it  ijrvei-  siiii;iiioiis.  \':ii-.  nirca  is  a  white  plant, 
otherwise  the  same.  /?.  jallax  Cke.  used  to  be  considered  a  variety 
of  it. 
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132.  Russula  fallax  Cke. 
Illustration:     Cooke.  111.,  1*1.  1059. 

PILEUS  3-7  cm.  broad,  thin,  fragile,  color  incarnate  or  pale  rose, 
the  disk  pale  olivaceous  or  livid,  sometimes  darker  or  purplish,  soon 
plane  or  slightly  depressed  on  disk,  quite  viscid,  margin  striate  and 
becoming  elevated,  surface  faintly  rugulose  under  lens.  FLESH 
white.  GILLS  white,  unchanged,  subdistant,  attached  by  a  point, 
narroir,  edge  even.  STEM  3-4  cm.  long,  6-10  cm.  thick,  pure  white, 
cylindrical  or  compressed,  equal,  spongy-stuffed,  soon  hollow,  longi- 
tudinally-wrinkled under  a  lens.  SPORES  white  in  mass,  sub- 
globose,  7.5  micr.    TASTE  promptly  and  very  acrid. 

Solitary  or  gregarious.  In  sphagnum  bogs,  low  mossy  ground  in 
woods,  etc.,  often  attached  to  sphagnum.  Distributed  throughout 
the  state.    Not  rare.    July,  August  and  September. 

This  species  differs  in  two  important  particulars  from  F.  fragilis. 
Tlie  gills  are  subdistant  and  the  pileus  is  livid  or  olivaceous  in  the 
center.  It  is  very  cliaracteristic  of  the  sphagnum  flora  of  the  state. 
It  has  often  been  referred  to  R.  fragilis  as  a  variety.  The  pileus  is 
not  as  lilac  as  shown  in  Cooke's  figure. 

133.  Russula  albidula  Pk. 
Torr.  Bot.  Club,  Bull.  25,  1898. 

PILEUS  2.5-5  cm.  broad,  irliite,  broadly  convex,  glabrous,  the  pel- 
licle viscid  and  separable  Avlien  fresli.  the  margin  even.  FLESH 
white,  subfragile.  GILLS  white,  rather  crowded,  adnexed.  not 
broad,  of  equal  length,  some  basifurcate,  interspaces  venose.  STEM 
2.5-4  cm.  long,  8-12  mm.  thick,  white,  equal,  spongy-stuffed,  even. 
SPORES  white  in  mass,  snbglobose,  7-10  micr.  TASTE  acrid. 
ODOR  none. 

Solitary.    In  oak  woods.    Ann  Arbor.    July  and  August. 

In  dried  specimens  the  pileus  and  gills  are  ochraceous  to  yellow- 
ish, and  stem  whitish.  The  taste  and  viscidity  seem  to  be  the  only 
marked  differences  between  this  species  and  the  other  two  white 
Russulas  of  Peck,  R.  albida  and  7?.  altclla.  All  three  are  rather 
fragile,  while  R.  lactea  is  a  compact  firm  plant  M'ith  thick,  broad, 
distant  gills.  There  is  a  white  variety  of  R.  rmefica  which  is  very 
acrid  and  fragile  and  whose  striations  on  the  margin  of  the  cap 
are  like  those  of  that  species. 
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Section  II.  Taste  acrid.  •  Spore-mass  cream-color,  yellowish, 
ochraceous  to  aliitaceoiis. 

134,     Russula  sanguinea  Fr.     {R.  rosacea  Fr.) 

Epicrisis,  1836-38. 

Illustrations:    Cooke,  111..  Tl.  1020  (as  R.  rosea). 

Michael,  Fiiliror  f.  I'ilzfreniide,  XiA.  11   (as  7i'.  rosacea). 

PILEUS  3-()  cm.  broad,  rather  firm  at  firsf,  suhfragile,  convex- 
plane  or  depressed,  rosy-red,  PiscUh  margin  acute  and  thin,  pellicle 
subadnate,  easily  separable  on  marji,in  and  tubereular-striate. 
FLESH  rather  thin,  white,  red  under  the  pellicle.  GILLS  slightly 
adnate,  close  to  subdistant,  equal,  not  broad,  creamy-vliitc.  STEM 
4-G  cm.  long,  subequal  or  tapering  down,  often  eccentric,  irltite  or 
tinged  rosy-red,  spongy-stuffed  then  cavernous,  rather  fragile,  glab- 
rous, even.  SPORES  creamy-white  in  mass.  TASTE  tardily  but 
truly  acrid. 

Gregarious.  On  the  ground  among  grass  in  frondose  woods.  Ann 
Arboi'.     September-Octolior.     Infrequent. 

The  plants  referred  here  are  /'.  rosacea  in  the  sense  of  Romell,  ami 
R.  sanguinea  according  to  most  of  the  modern  French  mycologist.s. 
They  are  distinguislied  by  the  cream  color  of  the  spores  and  gills. 
The  gills  are  not  deourreiit  as  they  are  su]>jtosed  to  be  in  R.  rosacea, 
but  the  stem  is  often  eccentric  as  that  .species  is  described  by  Fries. 
Bresadola,  Maire,  etc.,  conceive  R.  rosacea  Fr,  as  a  plant  with  pure 
white  gills  and  spores.  Our  plant  agrees  with  a  species,  common 
around  Stockholm,  whose  gills  are  usually  creamy-white.  It  was 
placed  by  Fries  among  the  rigid  forms  but  is  almost  too  fragile. 
It  is  not  large  and  exce])t  foi-  the  color  of  tlie  s]>ores  small  forms 
might  be  mistaken  for  7?.  fraf/ilis. 


135.     Russula  veternosa  Vv 


Epicrisi.s,  1830-38. 


Illustrations:     Rrcsadola,  l^inigli.   maiig.  r.   \(I..   IM.   T.~). 
(V)ok(..  111..  PI.  i(i:;:;. 

PI  Liens  n  7,5  cm.  broad,  convex  then  oxpaiuled,  with  a  somewhat 
separable  pellicle,  indislincthf  .v/;wV//c  on  the  margin,  deep  i-ose  re<l 
(like  A',  oiiclica).  viscid  when  moist.  FLl-'SII  white,  red  under  the 
cuticle.     rjfLLS  white  at   lirst.  tlun  sfrairctilor  or  /xilr  nrluitcftnis. 
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narrow,  adnate,  close,  broader  in  front,  equal  or  few  shorter,  few 
forked,  interspaces  venose.  STEM  white,  never  red,  equal  or  sub- 
equal,  spongy-stuffed,  somewhat  slender,  fragile,  hollow,  even,  1.5 
cm.  long,  1-1.5  cm.  thick,  SPORES  pale  yellowish-ochraceous,  sub- 
globose,  echinulate,  8-9  micr.    TASTE  very  acrid.     ODOR  none. 

Scattered  or  gregarious.  Oak  and  maple  woods  of  southern  Mich- 
igan.   July  and  August. 

This  represents  a  group  of  red  Russulas  with  acrid  taste  and  gills 
varying  pale  ochraceous  or  somewhat  yellowish  in  the  different 
forms.  I  have  limited  the  name  to  those  with  white  stem  and  a 
rather  firm  and  hardly  striate  pileus,  although  it  may  include  sev- 
eral forms  of  which  only  the  spore-color  has  so  far  been  a  dis- 
tinguishable character.  The  separable,  viscid,  distinct  pellicle  and 
rather  fragile  stem,  relates  it  to  the  Fragiles.  From  R.  tenuiceps 
it  is  separated  by  the  less  deep  ochraceous  spores  and  gills,  the 
firmer  consistency  of  pileus  and  gills,  and  the  uniform  red  color  and 
even  margin  of  the  pileus. 

136.     Russula  tenuiceps  Kauff. 

Mich.  Acad.  Sci.  Rep.  11,  p.  81,  1909. 
Illustration :    Plate  XX  of  this  Report. 

PILEUS  7-12  cm.  broad,  thin,  fragile,  convex  to  expanded,  the 
somewhat  viscid  pellicle  easily  separable,  margin  at  first  connivent, 
striate,  deep  rosy-red  or  blood-red,  sometimes  white,  spotted  or 
tinged  with  orange  blotches,  sometimes  uniform  red,  with  or  without 
minute  rugae.  FLESH  white,  red  beneath  the  cuticle,  very  fragile 
at  maturity.  GILLS  white,  then  yellow-ochraceous,  croioded,  nar- 
row, fragile,  narrowly  adnate  to  free,  few  forked,  interspaces 
venose,  equal.  STEM  fragile,  white  or  rosy-tinged,  spongy-stuffed, 
subequal  or  ventricose,  obscurely  rivulose,  white  within  and  un- 
changed, 5-9  cm.  long,  2-2.5  cm.  thick.  SPORES  yellow-ochraceous, 
subglobose,  6-8  micr.,  echinulate.  TASTE  acrid,  sometimes  tardily 
but  very  acrid.    ODOR  not  marked. 

Gregarious.  Mixed  woods  at  Marquette;  in  oak  and  maple  woods 
at  Ann  Arbor.    July  and  August.     Rather  frequent. 

As  in  R.  veternosa.  it  is  probable  that  several  forms  are  repre- 
sented here.  The  red  Russulas  are  very  troublesome,  and  we  seem 
to  have  a  considerable  number  of  forms  with  acrid  taste  and  yellow- 
ish to  deep  ochraceous  gills,  which  cannot  be  easily  kept  separate. 
All  efforts  to  refer  them  to  old  species  like  R.  sardonia,  R.  rugulosa, 
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R.  rosacea,  etc.,  failed  repeatedly;  the  fragile  liesli  and  ochraceous, 
almost  alutaceons  gills  are  too  distinctive.  The  maturing  of  the 
spores  is  sometimes  slow  and  care  must  be  taken  to  get  a  good 
spore  print  in  these  red  species.  All  the  collections  which  I  have 
referred  here  showed  red  ou  some  or  all  of  the  stems  of  each  col- 
lection.   Their  edibility  was  not  tested. 

137.     Russula  palustris  Pk. 
N.  Y.  State  Mns.  Eep.  53,  1900. 

PILEUS  4-7.5  cm.  broad,  fragile,  subglobose  or  hemispheric,  then 
convex  or  nearly  plane,  viscid,  pellicle  separable,  obscurely  tuber- 
cular-striate  on  margin,  reddisli-hw^  or  purplish-red  especially  on 
disk,  glabrous.  FLESH  white,  thin,  tinged  with  the  color  of  the 
pileus  under  the  pellicle.  GILLS  narrowed  behind,  broader  in 
front,  close  to  subdistant,  entire,  whitish  then  yelloioish,  inter- 
venose.  STE]\r  .'^>-T  cm.  ]on«j.  (;-12  nun.  thick,  equal,  glabrous,  spongy- 
stuffed  then  hollow,  fragile,  white  or  tinged  red.  SPORES  sub- 
globose,  pale  yellow  in  mass,  7.5-10  micr.    TASTE  tardily  acrid. 

Gregarious  or  scattered.  In  low  woods  or  swamps.  Marquette, 
New  Richmond.  Ann  Arbor.     Aiignst-Soptemboi*.     Infrequent. 

The  pileus  is  sometimes  faintly  glaucous. 

138.     Russula  aurantialutea  Kr\uff. 
Mich.  Acad.  Sci.  Rep.  11,  p.  81,  1909. 

PILEUS  5-10  cm.  broad,  thin,  fragile,  convex  tlien  piano-de- 
pressed, yellow  (citron  to  luteiis),  or  with  oranf/e  shades  inter- 
mingled, especially  on  the  margin,  slightly  tnb(MCular-striate,  pel-- 
licle  viscid,  shining  and  somewhat  separable  for  some  distance. 
FLESn  white,  thin  toward  the  margin,  iinehatif/cd  with  affc. 
GILLS  pale  yrlloir,  close,  oi-  snhdisfant  at  the  outer  extremity,  equal 
or  a  few  shorter,  narrowly  adnate,  seceding  with  age,  broadest  to- 
ward front,  often  forked  at  the  base,  rarely  elsewhere,  interspaces 
venose.  STI^M  4-8  cm.  long,  1.5-2  cm.  thick,  white,  flesh  concolor 
;iii(|  niMlinnged,  snbeqnal.  glabrous,  even.  sj)ongA'-stufTed.  SPORES 
nrhnicroiis-yrlloir,  subglobose.  S-9  micr.  TASTI'^  acrid  in  all  its 
parts,  often  veiw  acrid.     ODOR  not  noticeable. 

Solitary  or  scattcied.  On  (jclti-is  or  forest  mould  in  Iiendock  or 
mixed  woods  of  nortliein  M  icliii;;in.  in  deciduous  woods  in  the  south- 
ern part  of  the  state,  -hily.  .\ugnsl  and  Sejttember.  I'arlier  in 
sontliern  Michigan.     Infre(|nenl. 
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R.  ochraleuca  Fr.  differs  in  having  white  to  pallid  gills  and  spores, 
and  a  ciuerescent  stem;  R.  granulosa  Cke.  has  white  gills  and  spores 
and  a  granular  cap  and  stem ;  R.  fellea  Fr.  has  ochraceous  or  straw- 
yellow  flesh  and  the  more  firm  pileiis  is  either  straw  or  gilvous  color, 
and  its  gills  exnde  watery  drops;  R.  claroflara  Grove  has  a  cinere- 
scent  stem  and  its  gills  are  white  then  lemon  yellow  with  an  ochre 
tinge;  R.  ochracea  Fr.  has  a  mild  taste,  and  the  flesh  of  the  cap, 
gills  and  stem  is  ochraceous;  R.  siniilUina  Pk.  has  white  spores  and 
a  pale  ochraceous  pileus  and  stem;  and  R.  decolorans  Fr.  has  ciu- 
erescent tiesli  and  is  stouter.  Our  species  could  be  made  on  ecolog- 
ical variety  of  almost  any  of  the  above  species,  depending  on  the 
guess  of  the  author  who  so  interpreted  it. 

Section  III.    Taste  mild.     Spore-mass  white. 

139.     Russula  albida  Pk. 

N.  Y.  State  Mus.  Bull.  2,  1887  {R.  alhida) . 
N.  Y.  State  Mus.  Rep.  50,  1897  {R.  alheUa). 

Illustration:     N.  Y.  State  Mus.  Bull.  105,  PL  96   {R.  alhida). 

PILEUS  3-6  cm.  broad,  thin,  fragile,  broadly  convex  to  plane, 
slightly  depressed  in  the  center,  white  or  whitish,  even  or  slightly 
striate  on  the  margin,  not  shining.  FLESH  white,  fragile.  GILLS 
white  or  whitish,  thin,  moderately  close,  entire,  equal,  not  broad, 
broadest  in  front,  rarely  forked  at  base,  adnate  or  subdecurrent. 
STEM  2.5-6  cm.  long,  white,  subequal,  glabrous,  spongy-stuffed  or 
solid.  SPORES  about  8  micr.  'diam.,  ivhite.  TASTE  mild  or 
slightly  bitterish. 

Solitary.  Hemlock  or  mixed  woods  in  the  Northern  Peninsula. 
July  and  August. 

Peck's  description  of  both  R.  alhida  and  R.  alhella  differs  in 
minor  particulars  from  our  plants.  The  pileus  of  R.  alhida  has  a 
viscid,  separable  pellicle,  while  that  of  R.  alhella  is  dry.  7?.  alhida 
is  said  to  have  a  "slightly  bitterish  or  unpleasant  taste,"  while  our 
plants  were  sometimes  bitterish,  sometimes  tardily  and  slightly 
acrid.  R.  alhida  is  described  with  a  stuffed  or  hollow  stem ;  in  one 
of  my  collections  the  stem  was  solid,  in  another  it  was  spong;v- 
stuffed.  It  is  worth  noting  whether  the  spore  prints  are  pure 
white  or  with  yellow  tinge;  some  of  Peck's  specimens  of  R.  alhida 
had  spores  with  a  faint  yellowish  tinge.  In  my  specimens  the  whole 
plant  is  ochraceous  when  dried ;  specimens  seen  at  the  N.  Y.  Botan- 
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ical  Gardens  were  white  when  dry.  As  these  species  occur  so  seldom 
and  far  apart,  it  is  difficult  to  obtain  exact  data  with  regard  to  their 
characters.    R.  unomaJa  Pk.  and  R.  albidida  differ  in  the  acrid  taste. 

140.     Russula  subdepallens  Pk.     (Edible) 
Torr.  Bot.  Club  Bull..  Vol.  L':j,  189G. 

PILEUS  5-14  cm.  broad,  fragile,  convex  then  plane  and  depressed, 
margin  elevated  in  age,  'bright  rosy-red,  shading  into  yellowish 
l)lotches  as  if  the  red  color  were  put  over  the  yellow,  disk  paler  in 
old  si>('ciiiuMis.  (]isk  ditik-vcti  in  xi'vy  yonii^  ])laiiis.  with  a  lliiii. 
separable,  viscid  pellicle,  tubercular-striate  on  margin,  obscurely 
wrinkled  elsewhere.  FLESH  white,  rosy  under  the  cuticle,  becom- 
ing slightly  cinereous,  very  fragile.  GILLS  icUite,  broad  in  front, 
jiarrowed  behind,  adnate,  subdistaut,  few  forked,  interspaces  venose. 
STEM  white,  spongy-stuffed,  rather  stout,  4-10  cm.  long,  1-3  cm. 
thick,  subequal.  SPORES  v:hite  in  mass,  globose,  echinulate,  7.5-8 
micr.     TASTE  mild.     ODOR  none. 

Gregarious.  In  woods  of  maple,  yellow  birch  and  hemlock  of 
northern  Michigan.     August. 

Found  in  a  number  of  places  in  considerable  abundance.  The 
fragile  charactei-.  especially  of  the  gills,  is  veiy  inarke<l  and  the 
mild  taste,  wliite  gills  ami  vi^i\  cap  helj)  to  distinguish  it.  The 
llesh  does  not. turn  so  strongly  ashy  as  in  Peck's  plants,  and  this 
rlini-acter  did  not  seem  to  be  always  noticeable.  It  is  distinguished 
from  /■'.  ])nrpurina,  tlie  brilliant-red  Russula.  by  its  gregarious 
!i;il»it,  large  size  and  less  viscid  cap;  also  the  gills  are  not  crenulaie. 
Our  specimens  had  the  stature  and  appearance  of  R.  riigiilosn  and 
R.  emetica  var.  grcgaria.  Peck's  ])liiiils  wci-e  louud  in  I'euusyh  ania 
by  Dr.  ITei-bst.  ami  i'ei)oi-t(Ml  l)ut  once;  the  sjiecies  is  not  inchuleil  in 
Pock's  New  York  monograph.  Our  ])lant  has  so  far  been  limited  to 
the  noi-th. 

141.     Russula  purpurina  (^ucl.  tV  Schultz     (Mdiiu.k'i 

Hedwigia.   1885. 

Illustnitions:    .Mdh  nine.  Anieric.in  I'niiiii.  IM.  1.".  (.i.ji.l  18<:.  1000. 
Phite   XXI   of  this  Report. 

PILEUS  ?tl  cm.  I>p<»ad.  fragile,  vixrid,  usually  very  viscid,  sub- 
globose  Hmmi  e\p;nide<l  and  slightly  depressed  at  the  disk,  hrilliunt 
rnsji  r<<I    to   blood  red    or   e\en    ihii'ker,    pellicle   soniew  li.i  I    scjiai  ahle. 
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margin  thin  but  not  striate  except  when  fully  expanded,  surface 
when  dry  as  if  with  a  bloom.  FLESH  white,  red  under  the  cuticle, 
thin,  fragile,  unchangeable.  GILLS  ivTiite,  later  dingy-white  or 
''j^ellowish,"  medium  close  to  subdistant,  adnexed,  not  broad,  broad- 
est in  front,  mostly  equal,  few  or  none  forked,  interspaces  sometimes 
venose,  edge  floccose-creuulatc.  STEM  rather  long,  5-8  cm.,  8-12 
mm.  thick,  sprinkled  rosy-pink,  equal  or  subequal,  spongy-stuffed, 
fragile  but  rather  soft.  SPORES  white  in  mass,  globose,  8-10  micr. 
TASTE  mild.    ODOR  none. 

Solitary  or  scattered.  In  mixed  or  maple-birch  woods  of  the 
Northern  Peninsula.    Infrequent.    August  and  September. 

Distinguished  by  its  brilliant  red,  viscid  cap,  small  to  medium 
size,  mild  taste  and  white  crenulate  gills  and  spores.  Peck  also 
notes  the  floccose-crenulate  edge  of  the  gills,  which  is  due  to  cys- 
tidia.  B.  uncialis,  R.  sericeonitens  and  R.  suhdepallens  are  the  only 
others  of  the  Fragiles  group  with  mild  taste,  red  cap  and  white 
spores.  From  R.  unciales  it  differs  by  the  deep  color,  character  of 
gills  and  habitat.  R.  sericeonitens  is  hardly  viscid  and  becomes 
silky-shining ;  it  has  a  different  stature  and  color.  Maire  points  out 
that  R.  punctata  Gill,  and  R.  pscitdoi)ttcgra  A.  ^  G.  have  gills 
with  a  floccose-crenulate  edge. 

142.     Russula  uncialis  Pk.     (Edible) 
N.  Y.  State  Mus.  Bull.  2,  1887. 
Illustrations :    Peck,  N.  Y.  State  Mus.  Bull.  116,  PL  107,  1907. 

PILEUS  2-5  cm.  hroad,  thin,  rather  fragile,  convex  then  ex- 
panded-depressed,  pink  or  bright  flesh-color,  unicolorous,  the  rather 
adnate  pellicle  slightly  separable,  slightly  viscid  when  moist, 
pruinose  and  pulverulent  when  dry,  margin  not  striate  till  old. 
FLESH  Avhite,  pink  under  the  pellicle,  unchanged.  GILLS  pure 
lohite,  hardly  changed,  rather  hroad,  broadest  in  front,  narrowed 
behind  and  adnate,  subdistant  or  moderately  close,  distinct,  entire 
on  edge,  few  forked,  interspaces  venose.  STEM  white,  rarely  tinged 
pink,  rather  short,  1-3.5  cm.  long,  1-10  mm.  thick,  spongy-stuffed, 
equal,  glabrous.  SPORES  white  in  mass,  subglobose,  echinulate, 
7-8  micr.    TASTE  mild.     ODOR  none. 

Gregarious.     In  oak  woods  of  southern  Michigan.     July  and 
August.    Quite  common  in  places. 

The  persistently  white  gills  and  spores,  the  mild  taste,  uniform 
pink  color  and  size,  distinguishes  this  Russula.  It  is  sometimes 
more  than  an  inch  in  width. 
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143.     Russula  sericeo-nitens  Kauti'.     (Edible) 
Mich.  Acad.  Sci.  Kep.  11,  p.  81,  1909. 

PILEUS  4-6  cm.  broad,  very  regular,  rather  thiu,  convex  then 
piano-depressed,  dark  uioht-purplv  or  dark  blood-red  tinted  pur- 
plish, disk  sometimes  livid-blackish,  the  separable  pellicle  slightly 
viscid  when  moist,  not  striate  or  substriate  in  age,  surface  with  a 
silky  sheen.  FLE81I  white,  thin  on  niarjiin,  unchanged,  purplish 
under  the  pellicle.  GILLS  white,  subdistant  or  medium  close,  be- 
coming ilaccid,  moderately  broad,  broad  in  front,  narrowed  behind, 
dry,  equal,  few  forked  near  base,  interspaces  venose.  STEM  white, 
equal  or  thickened  at  apex,  spongj-  within,  unchanged,  glabrous, 
even  or  obscurely  rivulose,  3-5.5  cm.  long,  1  cm.  thick.  SPOKES 
ichitc  in  mass,  globose,  echinulate,  0-7.5  niicr.  TASTE  mild.  ODOR 
none. 

Usually  solitary.  In  mixed  woods  of  hemlock,  maple  and  yellow 
birch  in  northern  Michigan.    July  and  August.    Not  uncommon. 

Its  thin  pileus  is  flexible  at  maturity.  The  silky  sheen  and  regu- 
lar pileus  are  quite  characteristic.  The  cap  has  the  color  of  Cooke's 
fibres  of  R.  quelctii  Fr.,  R.  drimcia  Cke.  and  R.  purpurea  Gill. 
These  three,  including  R.  expallcns  Gill.,  have  been  placed  together 
by  some  modern  authors  as  one  species,  characterized  by  "a 
pruinosc,  violaceous,  decolorate  stem,  and  very  sharp  taste."  The 
taste  is  said  to  be  so  peppery  that  even  when  the  color  is  washed 
out  by  rains  they  can  be  recognized  by  this  character.  All  of  the 
four  are  violet  or  reddish  on  the  stem.  Out-  specimens  all  had  a 
white  stem  and  an  impeachable  mild  taste. 

Section  IV.  Taste  Tiiild;  spore-mass  ci-eam-white.  yellowish  or 
ochraceous. 

144.     Russula  integra  I'r.     (I'j)inLE) 
Epicrisis,  183G-3S. 

Illiistrati(.ns:     ('(m)|<c.   ill.,   IM.   ]W:\  aixl    l(»!)l. 

I'lIJlUS  5-10  fill.  Iti-uail,  lirni,  snon  fraffilc,  discoid,  convex  or 
<'aiii|iainilate  tiieii  piano  depressed  covered  witii  a  vi-stid  s(/Kirablv 
])rllitlr,  Ihiii  on  tlie  margin,  at  length  t-odrscli/  tufuniihir  striate, 
\;irial(le  ;is  |o  color  in  (iill'ei'ent  plants,  adors  dimiii  ur  smdid.  from 
lintl'  iliroii^h  to  redtjish  Itiown  and  dark  dull  red.  fudiii;/.  I'MISH 
wliiie.  n<»t  changing.  (ilLi.S  uhilr  at  first,  llieii  creamy  yellow 
•Jl 


1G2  THE  AGARICACEAE   OF  MICHIGAN 

to  buff-ochraceous,  not  strongly  ochre,  hroad,  distinct,  equal,  nearly- 
free.  STEM  white,  unchanged,  never  red,  soon  quite  fragile,  conic 
or  short-clavate  at  first,  then  subequal  or  veutricose,  spong}^-stufiEed, 
even.  SPORES  creamy-yellow  to  imle  ochraceous.  TASTE  mild. 
ODOR  none. 

Gregarious.  In  woods,  probably  throughout  the  state.  Ann 
Arbor.    July  and  August.     Not  common. 

This  species  is  a  sort  of  clearing  house  for  various  colored 
Russulas  with  broad,  pale  ochraceous  gills  and  mild  taste,  es- 
pecially reddish  forms.  I  have  given  Fries'  description  above, 
supplemented  for  the  most  part  from  notes  of  my  own  collections 
about  Stockholm.  Romell  describes  the  cap  as  "brown,  blackish- 
brown,  reddish-brown,  dark  red,  violaceous,  yellow  or  greenish, 
either  unicolorous  or  with  whitish  or  yellowish  spots."  I  saw  only 
the  dirty  reddish-brown,  dark  dull  red  and  sordid-buff  forms  at 
Stockholm.  In  favorable  weather  or  situations  they  occur  in  troops 
and  seem  very  common  in  Sweden.  Peck  says  they  are  rare  in 
New  York  state.  The  European  mycologists  do  not  agree  among 
themselves  as  to  this  species,  but  there  seems  to  be  a  fair  unanimity 
that  the  "dusting"  of  the  gills  by  the  spores  is  too  deceptive  for 
practical  use  in  identification.  R.  Integra  is  to  be  separated  from 
/?.  alutacea  by  its  gills  being  white  at  first,  by  the  white  fragile 
stem,  the  paler  spores  and  more  striate  pileus ;  under  certain  condi- 
tions these  two  species  are  hardly  distinguishable. 

The  two  plates  of  Cooke  referred  to,  give  the  best  idea  of  the 
species  as  here  limited.  The  figures  of  this  species  with  bright  red 
cajis.  shown  by  various  authors,  illustrate  segregated  species  for  the 
inost  part.  Maire  (Soc.  Myc.  Bull.  2G,  1910)  has  named  one  form, 
R.  romelli,  and  considers  another  to  be  R.  melliolens  Quel.  As 
Fries  pointed  out  long  ago,  it  is  easy  to  separate  new  species  from 
the  mass  of  plants  usually  referred  here,  and  the  more  exact  method 
with  the  microscope  will  doubtless  produce  many  more.  I  have 
found  this  species  rarely  but  then  in  quantity,  as  they  usually  cover 
quite  an  area  from  the  same  mycelium. 

145.    Russula  amygdaloides  sp.  nov.     (Edible) 
(See  under  R.  harlae  Quel.,  Mich.  Acad.  Sci.  Rep.  1.3,  p.  221,  1911.) 

PILEUS  4-8  cm.  broad,  thin,  medium  size,  ovate  at  first  with 
straight  margin,  then  convex-plane  or  depressed,  very  viscid,  fragile, 
pale  rosy-flesh  color  tinned  loitli  yellow,  sometimes  peach  color, 
sometimes  dull  citron-yellow,  varying  in  color  from  young  to  old, 
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pellicle  continuous  and  entirely  separable,  margin  becoming 
strongly  tuberciilate-striate.  FL1*]SH  thin,  white,  not  clianginij; 
color,  soft.  GILLS  bright  ochraceoiis-yellow  (flavus,  Sacc),  white 
at  first,  rather  narrow,  broadest  in  front,  narrowed  and  adnexed 
behind,  subdistant  at  maturity,  dusted  by  the  spores.  STEM  4-8 
cm.  long,  1-2  cm.  thick,  siibcqual  to  rentricose,  soft  and  fragile, 
loosely  stuffed  then  cavernous  (but  not  from  grubs),  Avhite,  rarely 
ringed  with  delicate  pink,  slightly  wrinkled,  subglabrous.  SPOKES 
subglobose,  7-9  niicr..  echinulate,  nucleate,  briglit  ochre-yellow  in 
mass.  TASTE  mild.  ODOri  none.  CYSTIDIA  very  few.  Sub- 
hi/»iciiiiim  narrow,  sharply  differentiated  from  gill-trama. 

Solitary  or  scattered.  In  mixed  woods  of  hemlock  and  beech, 
among  beds  of  white  pine  needles  at  New  Richmond;  among  grass, 
etc.,  in  oak  woods  at  Ann  Arbor.     July-October.     Frequent. 

This  very  fragile  Eussula  is  known  from  the  other  members  of 
the  'Tragiles"  group  by  its  medium  size,  l)right  yellow-ochraceous 
spores  and  gills,  the  hollow,  often  subventricose  stem,  the  mild  taste 
and  the  pinkish-yellow  to  peach-colored  pileus.  The  stem  is  some- 
times enlarged  at  the  apex,  sometimes  at  the  base,  always  fragile. 
Very  few  of  our  Russulas  have  such  bright-colored  spores  and  gills. 
The  color  of  the  cap  varies  rather  rarely  to  a  deeper  red  on  the  one 
hand  or  to  ocliraceons-tan  and  straw -culor  on  the  other.  The  tk'sli 
does  not  change  on  bruising,  and  the  odor  is  not  noticeal)le  even  in 
age.  It  is  very  different  from  R.  Integra  Fr.  It  ai>i)roaclies  N. 
nitida  and  is  no  donbt  the  ])lant  usually  referred  to  that  species 
in  this  country.  It  differs  in  the  lack  of  the  nauseous,  disngrc^onble 
odor  which  is  known  to  be  constant  in  JR.  nitida.  I  formerly  refei'- 
red  it  to  R.  barlae  Quel,  which,  however,  is  described  as  conii)act 
and  firm.    R.  aurata  Fr.  has  gills  with  a  clirome-yellow  edtre. 

Micro-chemical  tests:  G.  (Flesh  turns  bine  (jnickly;  gills  become 
greenish-blue.)  S  V.  (Flesh  and  gills  .slowly  ]»inkish  then  blue.)  F 
S.   (Cystidia  colored  brown.) 

146.     Russula  roseipes  Seer. — Brcs.     (Ediblf:) 

Fung.  Trid.,  Vol.  I,  ISSl. 
Illustration:     Ibid,  PI.  40. 

PTLET'S  2.5-5  cm.  broad,  thin,  fragile,  convex  then  jtbuuMUv 
pressed.  with  a  viscid,  separable  pellicle,  margin  tubercidar  striate 
when  mature,  soon  <}vy,  rosri-red  or  fleshred.  disk  tending  to  ochre- 
yellowish.      FLESH    while,    thin,    niichanged.      GILLS    sodii    iiady 
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ochraceous,  subdistant,  mostly  equal,  broadest  in  front,  ventricose^ 
narrowly  adnate  or  almost  free,  few  forked,  interspaces  venose. 
STEM  white  and  rosy-sprinkled^  stuffed  then  cavernous,  equal  or 
tapering  upward,  even,  2.5-5  cm.  long,  5-12  mm.  thick.  SPORES 
ochraceous,  globose,  echinulate,  8-10  micr.  TASTE  mild.  ODOR 
none  or  pleasant. 

Solitary  or  scattered.  In  mixed  woods,  but  usually  under  coni- 
fers. Only  found  in  the  iiortheiii  part  of  tiie  state.  July  and 
August. 

A  middle-sized  to  small  plant,  fragile,  and  with  a  rosy  mealiness 
on  the  stem.  This  last  is  quite  characteristic  of  the  species.  It 
occurs  under  spruces  and  balsams  in  moist  places.  It  is  quite  dis- 
tinct fioin  R.  pitellaris  Fr.  to  which  Fries,  who  had  never  seen 
Secretan's  plant,  referred  it  as  a  variety.  R.  purpurina  also  has  a 
rosy-sprinkled  stem,  but  is  very  viscid  and  more  brilliant  shining 
red  on  the  cap.  Peck  (Rep.  .51,  ]).  307)  says  the  stem  is  not  rosy- 
sprinkled  in  his  plants,  but  that  the  color  resides  in  the  stem;  he 
does  not  seem  to  have  had  the  typical  plant. 

147.     Russula  puellaris  Fr. 

Monographia,  1863. 

Illustrations :    Cooke,  111.,  PI.  1065. 

Bresadola,  Fung.  Trid.,  Vol.  I,  PI.  61. 
Ricken,  Blatterpilze,  PI.  17,  Fig.  2. 

PILEUS  2-4  cm.  broad,  very  thin,  convex  then  piano-depressed, 
viscid,  tuiercular-striate  on  the  margin,  livid-purplish  or  livid- 
brownish,  then  sometimes  yellowish.  FLESH  white  at  first,  soon 
watery  subtvanslucent,  fragile.  GILLS  pallid  white  to  pale  yellow, 
watery  honey-colored  in  age,  equal,  thin,  subveutricose,  narrowed 
behind  and  adnexed,  interspaces  venose.  STEM  whitish,  then 
watery  honey-colored  toicard  base,  spongy-stuffed,  soon  cavernous, 
soft  and  fragile,  subequal  or  subclavate  at  base,  4-5  cm.  long,  7-10 
mm.  thick.  SPORES  subglobose,  echinulate,  pole  yelloic,  6-8  micr. 
TASTE  mild  or  slightly  acrid.     ODOR  none. 

Found  in  low,  moist  places  in  conifer  or  mixed  woods  of  Europe,  i 
It  has  not  yet  been  reported  from  Michigan  with  certainty.  I  have  jf 
given  Bresadola's  description  as  that  of  a  typical  plant,  which  is  - 
verified  by  my  notes  of  the  Stockholm  plants.  I  have  not  seen  the  J5 
typical  Swedish  plant  in  this  country,  and  Peck's  specimens  were  ii 
evidently  not  typical  as  he  says  no  yellowish  stains  occur  in  the  i? 
stem.     The  stem  soon  becomes  soft  and  then  develops  this  charac- 
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teristic,  translucent,  light-3'ellowish  color.  Several  varieties  occur 
in  Michigan  differing  mainly  from  the  above  description  in  the  red 
caps  and  non-lutescent  stems;  these  are  referred  here  for  the  pres- 
ent. 

148.     Russula  sphagnophila  Kauff. 
Mich.  Acad.  Sci.  Rep.  11,  p.  86,  1909. 

PILEUS  24.5  cm.  broad,  very  fragile,  convex,  umhonotc,  margin 
at  length  elevated  and  disk  depressed  and  purplish-red  or  rosy-red, 
the  space  betvi'een  the  umbo  and  the  margin  pale  olive-brown,  cov- 
ered by  a  viscous  pellicle,  glabrous,  margin  slightly  striate.  FLESH 
reddish  under  the  cuticle  and  under  tlie  surface  of  the  stem  fragile. 
GILLS  white  then  pale  ochraceous,  narrow,  adnato-decurrent, 
rather  close,  narrowed  toward  both  ends,  few  forked  here  and  there. 
STEM  rosy-colored,  usually  ventricose  or  irregularly  swollen, 
spongj^-stuffed  then  cavernous,  very  fragile,  rivulose-uneven,  4-5  cm. 
long,  7-12  mm.  thick.  SPOKES  cream-color,  globose,  ecliinulate,  0-7 
micr.    TASTE  mild 

Scattered.  On  sphagnum,  in  swamps.  Cold  Spring  Harbor. 
August  and  September.     Rare. 

Whole  phmt  very  fragile,  always  with  an  umbo,  su1)pellu('id  ami 
rosy  stem,  and  pale  gills.  The  only  other  Russula  wiih  an  umbo, 
known  to  me,  is  A',  cdrriilrd  Pers.  whidi  differs  in  cobir  and  halt- 
itat.  Tlie  red  color  rubs  off  on  paper  wlieu  moist.  Tn  some  i)oints 
it  is  near  7?.  roseipes,  in  others  it  is  nearest  7»'.  piirJInrix.  and  might 
perliajts  be  referred  to  tlie  latter  as  a  variety  but  without  settling 
anything  as  to  its  origin. 

149.     Russula  chamaeleontina  Vr.     (Edirle) 
Epicrisis,  1836-38. 

lllnstrations:     Cooke,  111..  PI.  190S. 

riillet.  Champignons  df  Ei-ance,  No.  600. 
Iviclv-en,    Pbitlcipii/.c,    I'l.    IS,   Fig.   2. 

PILEIJS  2-5  cm.  Itricid.  nilla  r  sniitll,  t'ljiixilc.  tliin.  pbiiio  ib'iircsscd. 
with  a  viscid  .se|)arable  pcllirlc,  margin  even  .it  lirsi  ilicn  si  ri;it  nhiic. 
color  varying  for  iliffrr^iit  jiilri,  mostly  sonir  slmdr  nf  n  d,  iiuiplc, 
etc..  fading  to  yellowish  cspeciMlly  on  disk.  I''IJ]."<II  wliiic.  iliin. 
GILTiS  thin,  crowded  or  close,  ndncxcd  m  ;iIniovt  fn-c.  (■(pnil.  I'.illitT 
bi'oad.  soinrlinics  ;ilniit<t    ii:ii'iou.   IVu     j'oi'kcd.     inlt'rs|i;iccs    venose. 


166  THE  AGARICACEAE  OF  MICHIGAN 

ochraceous  or  ochraceous-yellow.  STEM  2-5  cm.  long,  4-6  mm. 
thick,  white,  spongy-stuffed  then  hollow,  slender,  equal  or  subequal 
to  subventricose,  sometimes  subclavate,  even  or  obscurely  rivulose. 
SPORES  ochraceous.    TASTE  mild.    ODOR  none. 

Scattered  or  gregarious.  In  coniferous  or  mixed  woods.  So  far 
reported  only  from  northern  Michigan. 

Like  R.  Integra  this  has  to  be  considered  at  present  a  composite 
species,  from  which  several  species  have,  from  time  to  time,  been 
segregated.  According  to  von  Post,  a  pupil  of  Fries,  the  master 
himself  included  many  forms  which  do  not  fit  into  his  own  descrip- 
tion; and  Romell  folloA^s  the  Swe<lish  tradition  and  refers  to  R. 
chamaeleontina  all  small  forms  with  mild  taste  and  ochraceous 
gills  not  otherwise  accounted  for.  "No  subacrid  forms  are  in- 
cluded" writes  Romell.  Specimens  with  the  caps  a  uniform  red, 
rose  colored,  purplish,  lilac,  etc.,  and  accompanied  with  a  yellowish 
tint,  are  always  included;  sometimes  also,  whitish,  faded  forms 
must  be  placed  here. 

150.     Russula  abietina  Pk. 

N.  Y.  State  Mus.  Rep.  54,  1901. 
Illustration:     Ibid,  PL  72,  Fig.  1-11. 

"PILEUS  1-2.5  cm.  broad,  thin,  fragile,  convex  becoming  plane 
or  slightly  depressed  in  the  center,  covered  with  a  viscid,  separable 
pellicle,  tubercular-striate  on  the  thin  margin,  variable  in  color, 
purplish,  greenish-purple  or  olive-green  with  a  brown  or  blackish 
center,  or  sometimes  purplish  with  a  greenish  center.  FLESH 
white.  GILLS  narrowed  toward  the  stem,  subdistant,  equal, 
rounded  behind  and  nearly  free,  ventricose,  whitish  becoming  pale 
yelloto.  STEM  1-2.5  cm.  long,  equal  or  tapering  upward,  stuffed  or 
hollow,  white.  SPORES  bright  yellowish-ochraceous,  subglobose. 
8-10  micr.     TASTE  mild." 

Its  place  of  growth  is  only  under  'balsm  -fir.  It  has  been  reported 
from  Michigan,  but  the  description  given  is  that  of  Peck.  The 
important  characters  seem  to  be  the  bright  yellow  tinged  spores. 
It  is  separable  from  R.  pueUaris,  "by  the  viscid  cap,  the  gills  rather 
widely  separated  from  each  other  and  nearly  free,  the  stem  never 
yellowish  nor  becoming  yellow  where  wounded,  and  the  spores  hav- 
ing an  ochraceous  hue." 
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151.     Russula  lutea  Fr.     (Edible) 

Syst  Myc,  ISJl. 

Illustrations:     Cooke.  111..  I'l.  lOSi'. 

Gillet,  Champignons  de  France,  No.  G22. 
Patouillard,  Tab.  Analyt.,  No.  321. 
Bresadola,  Fini<;h.  man";-,  e.  vel.,  PI.  79. 
ilichael,  Fiiliier  f.  L'ilzfrennde,  No.  (51. 
Eicken,  Bliitterpilze,  PI.  IS,  Fig.  3. 
Plate  XXII  of  this  Report. 

PILEUS  3-G  cm.  broad;  small,  thin,  convex  then  piano-depressed, 
pellicle  easily  separable,  viscid,  margin  even,  becoming  slightly 
striate  in  age,  unicolorus,  bright  yellow  or  pale  golden  yellow. 
FLESH  white,  very  thin,  fragile.  GILLS  at  length  deep  yelloic- 
ocJiraceous,  subdistcuit,  ratlier  broad  in  front,  narrowed  behind  and 
free,  equal,  interspaces  often  venose.  STEM  white,  unchanged, 
subequal,  stuffed  then  hollow,  soft,  fragile,  even  or  obscurely 
wrinkled,  glabrous,  3-5  cm.  long,  4-8  mm.  thick.  SPORES  globose, 
echinulate,  yelhnv,  8-10  niicr.  in  diam.     TASTE  mild.    ODOR  none. 

Solitary,  in  coniferous  and  mixed  woods  of  northern  Michigan, 
in  frondose  woods  in  the  south.  July  and  August.  Infrequent  and 
few  in  number. 

Oiir  jdaiil  is  the  sjiiiic  iis  ilic  diic  ocoirrini:  alioul  Sincklidlni.  It 
agrees  with  the  characters  as  gi\en  in  Ilyiiienoniycetes  Europaei, 
except  that  the  gills  are  subdistant,  not  truly  nan-ow  but  relatively 
broad  in  front.  The  Stockholm  .specimens  had  the  thin  margins 
of  the  pileus  at  length  slightly  striate,  as  is  also  the  case  with  the 
^richigan  plants.  Peck  says  he  has  found  it  but  once  in  New  York. 
I  have  found  it  a  inuiibcr  of  times  in  Michigan.  A'.  ritvlUnti  Fr. 
which  is  said  to  re.semble  this  species,  is  not  known  to  Romell  for 
Sweden,  and  he  refers  all  their  foi-ins  to  A*.  Intra.  It  may  be  that 
R.  lutcd  and  A',  vitcllina  represent  extremes  of  the  species.  Our 
plant  deseiihcd  ;il»ov(*  mikI  that  iiltout  Stockholm  do  not  agree  with 
either  of  the  descriptions,  but  is  a  compromise  between  the  two. 
Our  i»lants  are  not  strongly  striate  nor  have  they  any  mai-ked  odor 
like  R.  vHrllina:  on  the  other  hand  they  have  broader  and  more 
distant  gills  than  is  warranted  by  the  description  of  A'.  Intra.  Ac- 
cording to  Fries,  A*.  Intra  is  found  in  beech  forests  and  A',  ritrllina 
in  coniferous  wihmIs.  /,'.  Ihi  ri'i  /is  I'U.  i^  s:ii(|  in  lie  iMi'LTt'l'.  witli  \\:\y- 
row  nnd   chise.   p.ile  yt'llow  gills. 
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Fruit  body  soft,  fleshy.  Stem  ceiitial  confluent  with  the  pileus. 
Gills  with  a  waxy  consistency,  more  or  less  distant,  thick,  well- 
develoi)ed,  with  acute  edge. 

This  subfamily  is  well  defined  and  set  off  from  the  others.  The 
characteristics  are  not  easily  described  in  w^ords,  but  the  habit  of 
the  plants  and  the  nature  of  the  gills  are  soon  learned  by  field  study. 
The  gills,  although  acute  «>u  the  e<lge.  thicken  towanl  the  pileus. 
and  are  built  up  of  a  thick  central  layer  (the  trama),  coated  on 
both  surfaces  by  a  thick,  waxy,  hymenial  layer  of  long  basidia. 
which  is  more  or  less  removable. 

Our  species  are  included  under  two  genera : 
Spores  white.     Hygrophonis. 
Spores  blackish.     Gomphidius. 

Gomphidius  Fr. 

(From  the  dreek.  (/oinplios,  a  wooden  bolt  or  peg.  referring  to 
the  shape  of  the  young  plants.) 

Black-si)ored  to  smoky-olive-spored ;  ffill'i  of  a  \rn.r\i  or  subgela- 
tinous  coiisistciici/,  (h'cinrent.  siibdistant  to  distant,  forked,  edge 
acute;  stem  central,  confluent  witli  tlic  i)il(Mis;  jiilcus  fleshy.  vis<id : 
partial  v(m1  when  i)i-esent  meiiiltr;iii(ms  i;liit  iiioiis ;  spores  elongated- 
subfusiform  :  cystidia  abundant. 

Terresliial  and  |Mit rescciil  funjii.  very  inrrtMiuciil  in  tliis  region. 
sharply  distinct  by  the  nature  of  its  gills  and  spores.  The  genus 
appears  to  have  some  iclal  ioiisliiii  with  llygropliorus  on  the  one 
hand  and  with  raxilliis  on  the  otiicr.  In  Ijirope.  (!.  riscidiift  Fr.  ami 
G.  fflutinosis  Vv.  are  a  itrominent  part  of  the  musliroom  tloia.  al- 
though with  us  the.se  two  species  seem  to  be  entirely  lacking,  and 
no  species  can  be  said  to  ])e  frequent.  T*eck  lias  desci-ibed  i\\o 
species  from  the  T'nited  States;  four  of  lliese  came  fi-om  (lie  easleni 
states  and  are  smaller  than  the  two  common  ICnropean  species 
mentioned  above.     Nothing  is  known  of  the  edibility  of  onr  s]>ecies. 

The  genus  is  b(»st  recoj^ni/ed  by  the  smoky,  dectirreiil  and  usually 
<listant  gills,  the  viscid  or  glutinous  cap.  and  the  sjiotled  stem.  In 
the  young  stage  a  viscid  veil  connet  is  tlie  mafgin  of  the  pileus  w  itii 
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the  stem;  as  the  plant  matures  the  veil  collapses  on  the  stem  and 
in  most  cases  causes  the  stem  to  appear  viscid  and  at  length  spotted 
or  blotched  by  the  drying  remnants  of  this  veil.  In  our  species 
this  veil  is  scanty  and  it  apparently  disappears  very  earh^,  and  in 
most  cases  cannot  be  definitely  seen.  Our  species  occur  in  swampy 
ground  or  in  tamarack  bogs.  Only  three  species  have  been  found 
in  the  state.  G.  nigricans  Pk.  reported  in  the  8th  Eep.  Mich.  Acad. 
Sci.,  is  doubtful.    G.  rJiodoxantlius  (Schw.)  is  referred  to  Paxillus. 

Key  to  the  Species 

(a)     Pileus  2-5  cm.  broad,  obtuse  or  depressed;  stera  dry,  becoming  red- 
dish-black s-potted,  yellow  at  base.     152.     G.  maculatus  Pv. 
(aa)     Pileus  1-2.5  cm.  broad,  often  umbonate;   stem  at  first  viscid  from 
the  veil,  slender. 
(b)     Stem  yellow  downwards.     154.    G.  fiavipes  Pk. 
(bi))     Stem  brick  color  to  wine-reddish;  not  yellow  at  base.     153.     G. 
vinicolor  Pk. 

152.     Gomphidius  maculatus  Fr. 

Epicrisis,  1836-38. 

Illustrations:    Kicken,  Blatterpilze,  PL  3,  Fig.  2. 
Plate  XXIII  of  this  Eeport. 

PILEUS  2-5  cm.  broad,  convex,  obtuse,  soon  plane  or  depressed, 
with  a  viscid,  separable  pellicle,  glabrous,  Iroicnish-incarnate  to 
pale  clay  color,  rugulose,  spotted  and  shining  when  dry.  FLESH 
thick,  soft,  white  or  faintly  incarnate.  GILLS  decurrent,  narrowed 
behind,  thickisb,  subdistant  to  distant,  distinct,  subgelatinous  to 
soft-waxy,  dichotomously  forked,  at  first  whitish,  then  pale 
oliraceous-gray,  finally  smoky,  moderately  broad.  Stem  -1-7  cm.  long, 
apex  5-12  mm.  thick,  tapering  downward,  solid,  firm,  even,  whitish 
above  or  with  a  tinge  of  incarnate,  at  first  dotted  with  reddish 
scurf,  glabrescent,  'becoming  black-spotted  or  blackish  in  age  or 
when  handled,  base  yellow.  VEIL  none  or  very  evanescent. 
SPORES  variable  in  size,  cylindrical-subfusiform  to  elongated- 
elliptical,  15-23x6-7.5  micr.,  smooth,  pale  smoky-brownish  under  the 
microscope.  CYSTIDIA  abundant  on  sides  and  edge  of  gills, 
cylindrical,  obtuse,  variable,  100-135x15-25  micr.  TASTE  mild. 
ODOR  none  or  slight. 

Gregarious,  subcaespitose  or  scattered,  under  tamarack  trees 
(Larix),  in  bogs,  on  moss  or  debris.  Between  Chelsea  and  Jack- 
son.   October-Xovember.    Rare  or  local. 

Apparently  this  species  occurs  only  in  restricted  localities  in  the 
boffs  near  inland  lakes.     This  is  the  largest  form  so  far  found  in 
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the  state,  although  it  varies  in  size  and  the  smaller  plants  have 
less  distant  gills,  smoother  stems  and  smaller  spores.  Probably 
because  of  the  advance  of  cooler  weather  the  plants  mature  slowly 
and  the  spores  have  not  attained  their  full  size  in  the  small  plants. 
The  jellow  color  is  sometimes  confined  to  the  base,  sometimes  it 
extends  halfway  or  more  than  halfway  the  length  of  the  stem.  The 
latter  condition  may  turn  out  to  represent  G.  ffavipcs  Pk.  The 
plants  turn  blackish  when  dried,  but  dilTer  from  G.  itigricaiis  Vk.  in 
the  absence  of  a  partial  veil.  Kicken  considers  G.  gracilis  Berk,  to 
be  identical,  which  is  very  probable.  G.  furcatihs  Pk.  differs  chiefly, 
according  to  Peck's  description,  in  the  lack  of  the  yellow  color  at 
the  base  of  the  stem;  it  is  said  to  occur  under  tamaracks  also. 

153.     Gomphidius  vinicolor  I'k.  minor. 
N.  Y.  State  Mus.  Rep.  51,  189S. 

PILEUS  1-2  cm.  broad,  convex  then  plane,  sometimes  umbonate, 
glabrous,  even,  with  a  viscid  or  glutinous  separable  pellicle,  wine- 
red  to  rufous-cinnamon,  fuscous  in  the  center,  paler  toward  margin. 
FLESH  thick,  pale  incarnate.  GILLS  decurrent,  subtriangular, 
rather  distant,  distinct,  thicJx'ish^  broad  in  the  middle,  7iot  or  rarely 
forked,  olive-brown  to  fuscous-brown,  sprinkled  by  dark  spores. 
STEM  3-4  cm.  long,  2-4  mm.  thick,  slender,  equal,  even,  solid,  viscid 
from  the  evanescent  veil,  flexuous,  brick-color  to  vinaceous.  concolor 
within,  not  yelloio  at  iase,  silky-fibrillose.  SPORES  elongated-ob- 
long to  subfusiform,  13-lGx6-G.5  micr.,  smooth,  smoky-brown.  CYS- 
TIDIA  abundant,  subcylindrical,  obtuse,  lHO-i:!.")  x  IG-IS  micr. 
ODOR  very  slight  but  dis;igreeal)le. 

Gregarious  or  solitary.  On  the  ground  in  low,  swampy  woods  in 
region  of  hemlock  and  jtiuc.     New  Richmond.     SciMcinlicr.     Rar«'. 

This  species  is  referred  here  as  a  minor  t'oiiii  of  G.  vinicolor  Pk. 
from  whose  description  it  differs  in  the  smaller  size  and  sniallcr 
spores.  My  exjierience  with  G.  macuUitus  h-ads  me  to  suspect  ilint 
the  spores  of  small  plants  do  not  matiire  readily,  as  is  shown  also 
by  the  less  smoky  gills.  Peck  gives  the  spores  17.5-20x0-7.5  micr. 
and  the  type  plants  were  much  larger.  T  have  found  oiir  plant  on 
several  occasions  and  as  it  seems  to  l>e  constant,  it  may  be  nec«'ssary 
to  8ej)arate  it.  When  dried,  it  becomes  black.  Snnie  consider  G. 
vinicolor  Pk.  identical  witli  G.  (iracilis  P.  .v;:  \\y.\  llie  latter  is  de 
scribed  wilii  the  base  of  the  stem  vellow. 
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154.     Gomphidius  flavipes  Pk. 

N.  Y.  State  Miis.  Rep.  54,  1901. 
Illustration : '  Ibid,  PL  I,  Fig.  14. 

PILEUS  1-2.5  cm.  broad,  convex  or  plane  and  sometimes  um- 
bonate,  viscid,  dinyy  pmk  or  yellowish,  tinged  reddish,  minutely 
tomentose  on  center,  slightly  fibrillose  on  the  margin.  GILLS 
decurrent,  arcuate,  subdistant  to  distant,  scarcely  forked,  whitish 
then  pale  smoky-brownish.  STEM  3-5  cm.  long,  3-7  mm.  thick, 
equal  or  tapering  down,  solid,  slightly  fibrillose,  whitish  at  apex, 
elsewhere  yellow  within  and  without.  SPORES  elongated-fusi- 
form, 20-30x6-7.5  micr.,  smooth,  *moky-brown  to  brownish  black. 
CYSTIDIA  present. 

Solitary  or  gregarious.  On  the  ground  in  mixed  woods.  Harbor 
Springs.     September.     Rare. 

Only  one  collection  has  been  made  of  what  seems  to  be  this  plant. 
The  spores  were  clearly  immature  and  had  not  yet  attained  the 
size  given  by  Peck. 

Hygrophorus  Fr. 
(From  the  Greek  Jingros,  moist;  and  phero,  to  bear.) 

White-spored.  Consistency  of  the  gills  waxy ;  of  pileus  and  stem 
waxy-fleshy  or  fleshy.  Hymenophore  continuous  toith  the  trama  of 
pileus  and  stem.  Stem  central.  Gills  variously  attached,  soft,  not 
membranous,  edge  acute.  Hymenium  loosely  adherent  to  the  trama 
of  the  gills.  Trama  of  gills  various :  parallel,  divergent  or  inter- 
woven. 

Putrescent,  soft,  terrestrial  mushrooms,  growing  in  woods, 
meadows,  etc.,  and  uniformly  harmless.  They  are  medium  or  small 
in  size  and  often  brightly  colored.  The  gills  are  usually  distant  or 
subdistant,  characters  which  ordinarily  distinguish  them  from  the 
species  of  Clitocybe  for  which  those  with  decurrent  gills  might  be 
mistaken.  The  genus  corresponds  to  Gomphidius  and  Paxillus  of 
the  ochre-spored  group,  but  is  distinguished  from  them  by  the  gills 
not  easily  separating  from  the  trama  of  the  pileus. 

The  PILEUS  varies  from  conical  to  convex  at  first,  in  most  cases 
becoming  plane  at  maturity,  with  or  without  an  umbo  and  some- 
times umbilicate.  In  a  great  many  species  the  expanded  pileus  is 
obversely  subcorneal,  pulling  the  gills  into  an  ascending  position, 
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SO  that  they  appear  decurrent,  even  in  those  cases  where  they  were 
merely  adnate  or  adnexed  at  first.     With  age,  the  margin  of  the 
pileus  becomes  recurved  or  split.    The  surface  is  viscid  or  glutinous 
in  many  cases,  others  are  hygrophanous,  but  those  of  one  subgenus 
include   some  with   a   dry   pileus;   a   small   number   have   minute 
squaraules  over  the  surface  or  on  the  disk.     A  great  variety  of  col- 
ors is  present;  white,  yellow,  orange,  red,  green,  ashy,  brown,  etc. 
Some  have  a  striate  margin,  and  others  are  even  and  glabrous.    The 
FLESH  is  usually  soft,  and  somewhat  waxy  or  watery,  often  per- 
meated by  differentiated  lactiferous  hyphae  or  crystals  of  oxalate 
of  lime.     The  GILLS  are  peculiar  in  structure,  and  furnish  the 
main  characters  by  wlych  we  separate  the  genus.    Their  edges  are 
acute,  but  they  gradually  thicken  towards  their  attachment  with 
the  pileus,  so  as  to  be  narrowly  triangular  in  cross-section.     The 
hymenial  layer  becomes  soft  when  mature  and  rubs  off  from  the 
trama  proper  of  the  gills,  leaving  the  skeleton  of  trama  behind. 
They  are  mostly  suhdistant  to  distant  or  very  distant,  and  this 
character,  along  with  the  waxy  consistency  and  their  shape  in  sec- 
tion, constitutes  a  set  of  marks  by  wliicli.  affci-  a  little  experience, 
one  can  tell  the  genus.    As  Mcllvaine  says,  "There  is  an  indescrib- 
able, watery,  waxy,  translucent  appearance  about  the  gills,  which 
catches  the  eye  of  the  expert,  and  is  soon  learned  by  the  novice." 
Their  attachment  varies    fi-oin    adnexed    to    adnate  and  decurrent. 
They  are  usually  white,  but  may  be  similar  in  color  to  that  of  the 
y»ileus.      The   interspaces   are   often   veinefl   in    a    marked    fashion. 
The  STEM  is  central  and  similar  in  texture  to  the  pileus,  often  very 
fragile  or  watery.     It  is  either  solid   or  if  it  is  stuffed  becomes 
quickly   hollow.      It    often    spills   longitiitlinally    witli    considerable 
ease.     In   the  snlt^cnns   Lini.icinni.  the  plant  when  young  is  some- 
times enveloped  by  a  slimy  universal  veil  which   breaks   up  into 
glutinous  j)atches,  scales  or  flocci  on  the  stem  or  ])ilens.  or  by  a 
partial  fioccose  veil  which  is  connected  to  the  niai-gin  of  th(»  pileus 
and  to  the  stem;  as  the  plant  ex])ands  oi*  dries   this  ])artial   veil 
bi-eaks   n|i    into   a   fioccose  annulns  or   Tn(»re   often    in    I  lie    foi-ni    (»f 
scabnMis  or  punctate  flocci  at  the  apex  of  the  stem.     The  ])lants  of 
the  othei"  two  snbgenei-a   do   not  jtossess  either  of  these  veils,  but 
those  species  which  ai-e  viscid  d('\cln|i    this  clmiMctcr  fi-din    Ihc  cut- 
icle of  the  pileus  or  stem  which   is  gehitinous  and   which  <lissolves 
into  a  slimy  substance  in  moist  \\c;illier.  ;is  in  //.  psifticinus.    The 
SPORES  may  be  subglobose,  oval,  oldong.  cylindricnl  (u-  elliplic;il. 
Fries    (TTyinen.    Europi.    speaks    of    Iheni    as    "glolntse"    t>\\\\\    nnd 
Patouillard     says     they     are     ovoid.      DeSeynes     L\nn.    Sci.    Xnt. 
Ser.    .'>,    1     MPGl)     Tab.     i::.     I-'ig.    ::.  i     liirmcs     ilic    spoi-es    ..f    //. 
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ceraceus  as  obovate  with  an  obscure  constriction  in  the  middle,  and 
says  they  vary  characteristically  in  this  genus  to  reniform,  irreg- 
ular, etc.     I  am  quite  certain  that  the  spores  are  often  quite  irreg- 
ular, angular,  etc.,  when  immature,  but  have  a  regular  outline  when 
mature,  although  they  often  tend  to  be  slightly  thicker  at  one  end  in 
a    number    of    species.      In    most    species    they    appear   granular- 
punctate,  and  usually  have  a  transparent  spot  on  one  side,  as  if 
perforated.     Between  most  of  our  species  there  is  not  much  dif- 
ference in  spore-size,   but  sufficient  difference  to  be  of  diagnostic 
value.    The  spores  are  white  in  mass,  and  hyaline  under  the  micro- 
scope.    The  BASIDIA  are  quite  characteristic  within  the  genus; 
they   are   long   and   slender,    tapering   to   a   narrow   stalk.     They 
are  said  to  be  often    2-spored.     CYSTIDIA    are    not    present    in 
the  subgenus  Limacimu,  but  occur  in  some  of  the  species  of  the 
other  subgenera.    The  ODOR  is  not  marked  in  any  of  our  species. 
Several  European  species  are  said  to  have  a  characteristic  odor ;  for 
example :  in  H.  cossus  Fr.  it  is  disagreeable,  like  that  of  a  kind  of 
moth;  in  E.  nitratus  Fr.  it  is  strongly  alkaline;  in  H.  agatJiosmus 
Fr.,  like  oil  of  bitter  almonds.     The  TASTE  is  usually  mild,  and 
most  of  them  are  to  be  classed  among  our  test  edible  mushrooms. 
The  HABITAT  varies.    They  grow  on  the  ground,  usually  in  moist 
or  wet  situations,  in  Avoods,  copses,  fields  and  pastures,  although  in 
our  climate  they  develop  mostly  in  shaded  places.    Some  appear  in 
early  summer,  and  others  are  found  only  in  late  fall — some  species 
never  develop  till  after  the  frosts  appear.     H.  hypothejus  (Eicken, 
Blatterpilze)    is    said    to    occur    only    after    the    first    frost.     H. 
speciosus  is  found,  often  in  good  condition,  as  late  as  December 
first. 

The  genus  is  divided  into  three  subgenera,  fundamentally  limited 
by  the  structure  of  the  gill-trama : 

I.  Limacium   (Hygrophorus  proper). 

II.  Camarophyllus. 

III.  Hygrocybe. 

These  three  subgenera  are  raised  by  some  authors  to  the  rank  of 
genera,  and  from  a  scientific  standpoint  should  be  so  considered. 
But  for  practical  purposes  the  old  arrangement  seems  better. 

The  key  includes  all  species  which  are  likely  to  be  found  within 
the  limits  of  the  state. 
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Eei]  to  the  Species 

(A)     Plant  white,  disk  of  pileus  with  yellowish  or  reddish  tints  in  some 
specimens.      [See  also    (AA),    (AAA)    and    (AAAA)] 
(a)     Pileus  viscid  or  glutinous, 
(b)     Pileus  entirely   white,   changing  only   in  age. 
(c)     Stem  glutinous  or  viscid. 

(d)     Apex  of  stem  with  white  dots  or  squamules.     Gills  adnate 
to  decurrent. 
(e)     Stem  floccose-tomentose  below  the  glutinous  annulus,  apex 
at  length  reddish-dotted.    156.    H.  ruhropuncUcs  Pk.  (syn. 
H.  gluti)iosus   Pk.). 
(ee)     Stem  glabrous,  not  annulate. 

(f)     Stem  firmly  stuffed  to  hollow;   plant  persistently  white. 

156.    H.  ebuDieus  Ft. 
(ff)     Stem  solid,  plant  changing  color  on  drying.     156.     H. 

cburneus  var.   unicolor  Pk. 
(fff)     Stems    solid,    caespitose.      156.     H.    eburneus   var.    de- 
cipiens  Pk. 
(dd)     Apex  of  stem  not  scabrous-scaly-dotted. 

(e)      Gills    emarginate-adnexed;     pileus     at     first     conical.      H. 
punis  Pk. 
(cc)     Stem  dry. 
(d)     Pileus  large,  8-15    cm.    broad,    stout;    autumnal.      165.      H. 

sordidiis  Pk. 
(dd)     Pileus  small,  scarcely  viscid,    subumbilicate,    thin,    tough- 
ish.     170.     H.  7iivcus  Ft. 
(bb)     Pileus  not  entirely  white. 

(c)     Apex  of  stem  decorated  with    yellowish    granules    or    yellow 
glandular  dots, 
(d)     Pileus  whitish,  covered  by  yellowish    or    brownish    gluten. 

159.     H.  pahidosus  Pk. 
(dd)     Pileus   white,    with   numerous   golden   yellow    granules   on 
margin.     155.     //.  chrjisodon  Ft. 
(cc)     Apex  of  stem   white-seal j'-dotted  or  slightly  floccose. 
(d)     Disk    of    pileus    pinkish    or    pale    reddish-brown.      157.      H. 

laurdc  Morg. 
(dd)     Disk    of    pileus    yellowish    or    reddish-yellow.      158.      H. 
flavodiscus  Frost, 
(aa)     Pileus   and   stem   not   viscid   nor   glutinous, 
(b)     Plant   stout.     Pileus   3-7   cm.   broad,   dry,   white.     169.     H.   vir- 

gineus  Ft.     (See  also  //.  ]>raiensis  var.  palUdus.) 
(bb)     Plant  slender;  pileus  1-3  cm.  broad,  whitish.     171.     H.  borcalis 
Pk. 
(AA)     Plant  yellow,  bright  green,  olivaceous,  orange   or  shades  of  these 
colors, 
(a)     Pileus  glutinous  or  viscid  when  moist, 
(b)     Pileus  at  first  olivaceous  or  green, 
(c)     Pileus  3-5  cm.  broad,  color  at  length  orange-yellow  to  tawny; 

gills  yellow.     161.     //.  }n/i)otfirJHS  Ft. 
(cc)     Pileus     4-8     cm.     broad;      gills     wliite-incarnate.       163.       H. 

olivaccoaUni.'i  Fr. 
(ccc)     Pileus  1-2.5  cm.  broad,  parrot  green  at  first;    gills  yellowish 
or  greenish.     184.     //.  psitticinus  Fr. 
(bb)      Pileus   orange  yellow,   yellow,    yellowish    or   tawny, 
(c)     Becoming  blackish  in  age  or  when  l)ruised;  pileus  conical;  gills 

free.     180.     If.  conicus  Fr. 
(cc)     Not   becoming  black    when    bruised. 

(d)      Gills   einartjiiiate-adiu'xod ;    pileus    2-5    cm.    broad,    citron    to 

goMcn-ycllow,       178.      //.    (■Iilorophintiis    Fr. 
(dd)     Gills  broadly   adnate  to  decurrent. 
(e)     Pileus  3-8  cm.  broad,  yellow  in  age;   In  tamarack  swamps 
In  late  fall.     160.     //.  spccio.Hus  Fk. 
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(ee)     Pileus  1-3  cm.  broad. 

(f)     Tough;  pileus  tawny-yellowisti,  not  fading  in  age.     182. 

H.  lactus  Fr. 
(ff)     Fragile;    pileus  wax-yellow  to   yellow, 
(g)     Gills  truly  decurrent;  pileus  and  stem  fading  to  whit- 
ish in  age.     181.     H.  )iitidns  B.  &  C. 
(gg)     Gills  adnate-decurrent;    pileus  not  fading.     172.     H. 
ceraceus  Fr. 
(aa)     Pileus  not  viscid  nor  glutinous. 

(b)     Golden-orange-yellow;  fragile;  pileus  and  stem  markedly  fading; 

gills  adnexed,  deep  orange-yellow.     179.     H.  marginatus  Pk. 
(bb)     Pale  yellow;  pileus  6-12  mm.  broad;  stem  darker.     H.  parvulus 
Pk. 
.    (AAA)     Plant    vermillion,    scarlet,    pink,    flesh-color,    rufous    or    shades 
of  these. 
.  (a)     Pileus  viscid  or  glutinous. 

(b)     Stem  stout;  pileus  rather  large,  compact,  firm, 
(c)     Gills  not  becoming  reddish-spotted. 

(d)     Pileus  scarlet,  crimson  or  orange;   stem  viscid,  in  tamarack 

swamps.     160.     H.  speciosus  Pk. 
(dd)     Pileus  tinged  flesh  color;  stem  dry.     164.     H.  jmdorinus  Fr. 
(cc)     Gills  becoming   reddish-spotted.      163.     H.   Rrissula    (Fr.). 
(bb)     Stem  medium  or  slender;    pileus  fragile. 

(c)     Pileus  1-2   cm.,  pinkish-flesh-color;    stem   slender   and   viscous. 

183.     H.  pec-kii  Atk. 
(cc)     Pileus  3-7  cm.,  scarlet  or  vermillion;    stem  moist,  not  viscid, 
(d)     Gills   arcuate-adnate;    base   of  stem  yellow  or  orange.     176. 

H.  coceineus  Fr. 
(dd)     Gills  slightly  adnexed;   base  of  stem  white;   spores  larger. 
177.     H.  puniceus  Fr. 
(aa)     Pileus  not  viscid  nor  glutinous. 

(b)     Pileus  1-3  cm.  broad,  subglabrous  to  minutely  scaly,  vermillion 

to  reddish-yellow.     175.     H.  miniatus  Fr.     H.  cantherellus  Schw. 

(bb)     Pileus  3-7   cm.   broad,    flesh-color    to    tawny-reddish,    glabrous. 

168.     H.  pratensis  Fr. 
(bbb)     Pileus  3-10  cm.  broad,  salmon-rufous  to  testaceus;  hoary  when 
young;  gills  decurrent.     167.     H.  Jeporinus  Fr. 
(AAAA)     Plant  neither  white,  yellow,  orange  nor  bright  red. 

(a)     Pileus  and  stem  glutinous  or  viscid.     [See  also    (aa)    and    (aaa)] 
(b)     Gills  pure  white;   pileus  grayish-brown,  cinereous  or  fuliginous, 
(c)     Stem  hollow,  fuliginous.     185.     H.  unquinosus  Fr. 
(cc)      Stem  solid,  white  or  whitish.     H.  fuliginens  Frost, 
(bb)     Gills  not   pure  white,   or   at  least  changing  in  age,  adnate-de- 
current. 
(c)     Pileus  purplish-red,  virgate  with  darker  fibrils;  stem  and  gills 

concolor.     H.  capreolarins  Bres. 
(cc)     Pileus  some  shade  of  brown.     [See  also    (ccc)] 

(d)     Stem    hollow,    slender;    plant    fragile;    pileus    olive-brown, 

1-2  cm.  broad.     H.  clavisii  Pk. 
(dd)     Stem  solid,  plant  firm,  larger, 
(e)     Growing  in  sphagnum  swamps;  pileus  white,  covered  with 

yellowish-brown  gluten.     H.  paludosns  Pk. 
(ee)     In  grassy  woods;  pileus  smoky-olive,  3-6  cm.  broad;  spores 
12x8  micr.     H.   Umacinns  Fr. 
(ccc)     Pileus  dark  brownish  olivaceous.     162.     H.  olivaceoalbus  Fr. 
(aa)     Pileus  with  a  gelatinous,  subviscid  pellicle;   stem  dry. 

(b)     Pileus  violaceous  to  smoky-lilac,  hygrophanous,  fading  to  gray 

ish;   stem  stuffed  to  hollow.     174.     H.  pallidus  Pk. 
(bb)     Pileus  livid-rufescens  to  brownish,  hygrophanous;    stem  stuffed 

to  hollow;   gills  decurrent.     173.     H.  colemannianus  Blox. 
(bbb)     Pileus  grayish-brown  or  blackish-brown;   stem  solid, 
(c)     Spores  6-8  micr.  long.     166.     H.  fiisco-albus  var. 
(cc)     Spores  10-12  micr.  long.     H.  morrtsii  Pk. 
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(aaa)     Pileus   and    stem    not    viscid    nor    glutinous    (slightly    viscid    in 
H.  amiKidnUnus) . 
(b)     Odor  markedly  noticeable. 

(c)     Stem  solid;  pileus  grayish-brown;  gills  adnate  decurrent;  odor 

of  almonds.     H.   amiKjdaUnus   Pk. 
(cc)     Stem  stuffed   then  hollow;    pileus  hygrophanous. 

(d)     Gills    decurrent;    pileus    sooty-brown     (moist);    spores    sub- 
globose,  5-G  micr. ;    odor  "peculiar."     //.  peckianus   Howe, 
(dd)     Gills  sinuate-adnexed;    pileus   yellowish-brown    (moist),   odor 
offensive.     //.   mephiticus  Pk. 
(bb)     Odor  not  marked;    stem  solid. 

(c)     Plant   stout;    pileus   smoky   or   blackish,   virgate   with    fibrils; 

spores  8-9x5  micr.     //.  carpinus   Ft. 
(cc)     Plant  slender;   pileus  grayish-brown  to  blackish-brown,  glab- 
rous;  spores  10-12x^-7  micr.     II.  nigridius  Pk. 

(Peck  in  his  monograph,  N.  Y.  State  ^lus.  Bull.  11(1,  1!)0T,  of  New 
York  species  mentions  the  following-  as  very  rare:  //.  rirfjattiliis  Pk., 
n.  burnhatni  Pk.,  //.  inetapoduii<  Fr.,  //,  hasidiosn.s  Pk..  //.  stih- 
nifcsccns  Pk.,  II.  inuiiiitahilis  l*k.,  //.  hiricinus  Pk.,  JI.  Iinidit.^  P. 
&  C,  //.  minutulus  Pk.  Peck  has  described  also  H.  serotinus  Pk., 
n.  ruber  Pk.,  H.  alhipes  Pk.,  from  Massachusetts;  //.  eJegautuhts 
Pk.  from  Maryland  and  ]f.  splioerosporus  Pk.  from  Iowa.) 

.sUBGEXUS  LIMACIUM:  Provided  with  a  glutinous  universal 
veil  or  a  lloccose  cortina  or  both;  Trunia  of  (/ills  of  dirergent 
hyphae. 

Section    I.      rnivei'sales 

Pi'ovidcd  with  JiotJt  a  universal  veil  and  a  lloccose  cortina;  the  lat- 
ter is  connate  to  the  inner  surface  of  tlie  former  ah»ng  the  stem, 
sometimes  forming  a  slight  annuliis  al  llie  apex  of  the  stem,  or  a 
floccose-downy  lh]*::;^  on  the  incurved  margin  of  the  ]Mleus.  Stem 
viscid,  subglabrous  to  lloccose-libi'illose,  shiuiiif/  or  f/listcniii;/  spot- 
ted vhen  dry,  apex  sc-abrous-dotted  or  subglabrous. 

This  section  is  intended  to  include  only  those  with  a  universal 
veil.  It  (•orres]>onds  to  the  snl)genns  My.xacinm  of  the  genus  Coi-- 
tinariiis.  This  veil  surrounds  the  \<'iy  young  huMon  ;is  a  iliick 
gehitinous  layer,  which  beconu's  .iltenuated  on  liu'  stem  as  this 
elongates  and  dissolves  into  a  liyaline,  o\\  in  some  species,  into  a 
somewhat  colored  gluten  in  wet  weather.  'IMw  ajtex  of  (he  stem 
is  glandular  or  sc.iiu'ons  dot  led  in  I  ho.se  species  in  which  tlic  niiirgin 
of  the  pileus  is  at  lii-s(  inrcdied.  hul  in  those  in  wliicli  the  margin  of 
the  pileus  is  im'rely  incurved  ;ind  cnnliiiuous  w  i  I  h  ihi-  cortina.  the 
apex  uf  t  lie  stem  is  sul»;il;d)rous  and  not  lloccusc  dot  ted.  //.  spcciostis 
is  ;in  example  of  the  latter  gi'on|i. 

2:5 
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155.  Hygrophorus  chrysodon  Fr.     (Edible) 

Syst.  Myc,  1821. 

Illustrations:     Atkinson,  Mushrooms,  Fig.  112,  p.  110,  1900. 
Cooke,  111.,  PL  885. 
Ricken,  Bliitterpilze,  PL  G,  Fig.  4. 

"PILEUS  3-7  cm.  broad,  convex  then  expanded,  viscid  (moist), 
shining  (dry),  white,  concolorous  except  for  the  numerous  golden 
granules  on  the  margin,  or  sometim<is  over  entire  surface,  margin 
involute  at  first.  FLESH  white,  rather  thick.  GILLS  decurrent, 
distant,  ivhite  or  yelloiv-powdered  on  the  edge,  interspaces  venose. 
STEM  4-7  cm.  long,  6-10  mm.  thick,  soft,  equal,  stuffed,  white,  apex 
decorated  'by  yelloivish  granules,  sometimes  in  the  form  of  an  im- 
perfect ring.    SPORES  oval-elliptical,  smooth,  7-10x4-6  micr.,  white. 

"Gregarious.  In  late  summer  or  autumn.  On  the  ground  in  open 
woods." 

Not  yet  reported  from  Michigan. 

156.  Hygrophorus  ebumeus  Fr.     (Edible) 

Syst.  Myc,  1821. 

Illustrations:     Atkinson,   Mushrooms,  PL   34,  Fig.   113,  p.   Ill, 
1900. 
Murrill,  Mycologia,  Vol.  0,  PL  131. 
Hard,  Mushrooms,  Fig.  164,  p.  207,  1908. 
Marshall,  Mushroom  Book,  PL  30,  p.  84,  1905. 
Peck,  N.  Y.  State  Mus.  Bull.  54,  PI.  77,  Figs.  13-14,  1902. 

(As  n.  laurae  var.  unicolor.) 
Peck,  N.  Y.  State  Mus.  BulL  94,  PL  88,  Figs.  8-11,  1905.     (As 

H.  laurae  var.  decipiens.) 
Cooke,  111.,  PL  886. 
Ricken,  Bliitterpilze,  PL  6,  Fig.  5. 

PILEUS  2-7  cm.  broad,  convex-expanded,  pure  lohite  when  fresh, 
glutinous,  shining,  even,  glabrous,  margin  at  first  involute  and 
floccose-pubescent.  FLESH  white,  rather  thick  and  firm.  GILLS 
adnate  to  decurrent,  subdistant,  moderately  broad  behind,  narrowed 
in  front,  subvenose,  white,  often  dingy  yellowish  in  age,  trama  of 
divergent  hyphae.  STEM  6-15  cm,  long,  3-8  mm.  thick,  elongated, 
subequal,  tapering  or  fusiform,  often  flexuous,  glutinous,  shining- 
spotted  when  dry,  persistently  stuffed  or  becoming  hollow,  glab- 
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I'ous,  apex  with  white  dots  or  squamulcs,  uot  auuulate,  icltitc  often 
becoming  dingy  in  age.  01)011  and  TASTE  mild.  SPOlfES  cylin- 
drical-elliptic, smooth,  G-8x4-5.5  micr.  BASIDIA  slender,  l-spored, 
40-42x7  micr. 

Gregarious  or  subcaespitose  in  woods,  thickets,  etc.,  often  among 
grass.  October-November.  Freiiuent.  Ann  Arbor  and  probably 
throughout  the  State. 

\'ar.  iinicolor  I*k.  This  is  said  lo  ditl'er  by  its  solid  stem  and 
change  of  color  on  drying.  It  was  referred  by  Peck  to  H.  laurae 
as  a  variety.  If  it  is  distinct  at  all  it  appears  to  be  better  to  attach 
it  to  //.  chuniens.  (lillct  says  the  stem  of  //.  chuniciis  is  solid  or  hol- 
low. There  is  so  mm  li  \ariation  in  this  respect  in  our  plants — some 
having  a  persistent  pith  and  appearing  solid,  and  others  becoming 
liollow — that  it  seems  to  me  best  to  merge  the  variety  in  the  species. 
Pierkeley  notes  that  sometimes  the  English  plants  turn  ''fox-red  in 
parts"  when  they  decay. 

^'ar.  dccip'uns  Pk.  is  closely  related  to  the  preceding  variety,  but 
is  caespitose  and  the  gills  are  said  to  remain  white.  It  was  also 
attached  to  //.  laurae  b}^  Peck. 

All  these  have  a  uniform  white  color  when  young  or  fresh,  and 
are  provided  with  a  hyaline,  glutinous,  universal  veil  which  makes 
the  cap  and  stem  sliiipcry  and  dittlcult  to  pull  up  or  to  handle. 
The  shining  ])ileus  when  dry  reminds  one  of  TricJioIoma  rcsplcndcns, 
but  tlie  jtileiis  avei'agcs  smaller  tliau  in  that  species,  and  the  stem 
is  glutinoi^s.  Jlijf/rophorus  rtihropnnctus  l*k.  is  also  said  to  be  a 
^\■llite  plant,  but  ditfers  from  the  preceding  by  its  stem  being  tloc- 
(■f)setoiiien1(tse  below  the  glntinoiis  annulns,  and  studded  at  the 
a|»ex  wilii  drops  of  moisture  which  in  drying  form  glandulni-  red 
dots;  its  stem  is  short  but  thick;  and  the  spores  measure  7..">l(>x.~)-(I 
mici-.  It  has  not  been  detected  by  me  in  Michigan.  These  while 
forms  ;ii'e  all  closely  allied,  and  may  be  considered  variations  of 
one  species. 

157.     Hygrophorus  laurae  Morji.     (  I-'diblk) 

Cincinnali    S(.c.    \al.    Hist..   \'(.l.   C.    1S83. 

Illuslralions:      II. i. I.   I'l.  !». 

Peck,  N.  V.  Stale  Mus.  Hull.  .".1.  IM.  77.  lltOL'. 
Ifai-il.  :\Inslii-ooiiis.  i"i-.   17(1.  |..  -II.   I'.His. 
.Munill.  .M\colo-ia.   \'ol.  L',   i'l.  L'7.   I'i,^.    10. 

ril.lir.^  .",  Id  cm.   lu-oail.  couxex  t'\p;i  iiijcd   oi-  (Icprcsscd   oil   <lisk. 
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umbonate,  more  or  less  irregular,  piukish-brown  or  reddish  on  disk, 
white  on  margin,  glutinous  when  fresh,  glabrous,  even,  margin  at 
first  involute.  FLESH  thickish,  white.  GILLS  adnate  to  decur- 
rent,  subdistant,  rather  narrow,  white  or  tinged  with  cream-flesh- 
color,  trama  of  divergent  hyphae.  STEM  3-8  cm.  long,  6-12  mm. 
thick,  equal  or  tapering  downward,  solid,  glutinous,  white  or  yel- 
lowish-white, upper  half  often  squamulose-scabrous,  the  apex  dotted 
with  scabrous  points.  SPORES  elliptical,  smooth,  apiculate,  7-9x 
4-5.5  micr.,  white  in  mass.  BASIDIA  slender,  about  38x6  mier. 
ODOR  and  TASTE  mild. 

Gregarious  or  subcaespitose.  On  the  ground  in  frondose  woods, 
thickets,  etc.,  among  fallen  leaves.  Detroit,  Ann  Arbor,  New 
Richmond.    August-November.     Frequent. 

This  species  usually  has  a  cap  which  is  wider  than  the  length  of 
the  stem,  while  H.  ehurneus  usually  has  an  elongated  stem  and  nar- 
row pileus.  There  is  some  discrepancy  in  the  spore-measurements 
as  given  by  Morgan  and  Peck.  The  latter  author  gives  them  as 
6-7.5  micr.  long.  Such  discrepancy  usually  points  to  difl'ereut 
species  studied  by  the  different  authors,  but  in  the  genus  Hygro- 
phorus,  as  in  some  other  white-spored  genera,  the  spores  often  ma- 
ture slowly,  and  it  is  often  not  easy  to  distinguish  mature  from 
immature  plants,  so  that  the  best  of  observers  may  disagree.  H. 
laurae  is  said  to  stain  one's  fingers  as  if  with  sumach.  (S.  Davis, 
Rhodora,  13,  p.  63,  1911.) 

158.     Hygrophorus  flavodiscus  Frost     (Edible) 
N.  Y.  State  Mus.  Rep.  35,  1884. 

Illustrations :  Peck,  N.  Y.  State  Mus.  Mem.,  Vol.  3,  PL  .50,  Fig.  1-0. 
Hard,  Mushrooms,  Fig.  167,  p.  210,  1908. 
Murrill,  Mycologia,  Vol.  4,  PL  56,  Fig.  11. 

PILEUS  3-7  cm.  broad,  convex  or  nearly  plane,  (jhitinous  when 
fresh,  pale  ycllou:  or  rcddish-ycUoir  on  disk,  white  elsewhere,  glab- 
rous, even,  margin  at  first  involute.  FLESH  white.  GILLS  adnate 
to  decurrent,  subdistant,  Avhite  sometimes  with  a  slight  flesh-colored 
tint,  trama  of  divergent  hyphae.  STEM  3-7  cm.  long,  6-12  mm.  thick, 
nearly  equal,  solid,  very  glutinous,  apex  with  white  scabrous  points, 
white  or  yellowish  below.  Spores  elliptical,  inequilateral,  6-7.5x4  5 
micr.,  white. 

Gregarious.  On  the  ground  in  hemlock  and  beech  woods.  New 
Richmond.     September. 
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This  is  close  to  the  preceding,  and  may  be  a  form  of  it  peculiar 
to  conifer  woods.  I'eck  thinks  it  belongs  nearest  to  H.  fuUyin^us, 
in  whose  company  he  lias  found  it.  According  to  this  author,  there 
are  no  scabrous  points  at  the  apex  of  the  stem.  In  my  specimens 
they  were  i)riBsent,  at  least  in  the  3'ounger  stages.  The  species  was 
first  published  by  Peck  who  obtained  the  name  from  Frost's  manu- 
script description.  The  pileus  has  a  thick  fleshy  disk,  its  margin 
is  at  first  inrolled  and  is  densely  white-floccose  on  the  side  next  the 
stem.  The  gills  are  sometimes  intervenose;  at  first  they  are  simply 
adnate,  but  on  the  expansion  of  the  pileus  become  decurrent.  This 
change  from  the  young  to  the  old  gills  has  caused  some  discrep- 
ancies in  the  descriptions  by  different  authors  of  this  and  the  pre- 
ceding species.  The  layer  of  glutinous  tissue  is  very  thick  on  the 
ca]».  thin  on  the  stem. 

159.     Hygrophorus  paludosus  Pk. 
Torr.  P.ot.  Clnh  Bull.,  Vol.  iM).  1!)()2. 

'"PILEUS  2-4  cm.  broad,  convex,  obtuse,  irhitish,  covered  with  a 
thick  i/('ll()}cish  or  'brownish  f/Iutcn.  FLESTI  white.  (JILLS  adnate 
or  slightly  decurrent,  subdistant,  whitish,  sfaincil  irifJi.  (frroiisJi- 
yclloir  )rJicn  old.  STE^I  5-10  cm.  long,  4-0  mm.  thick,  subequal. 
Ion;/  (iitd  slcndrr,  flexuous,  often  curved  at  the  base,  solid,  glutinous, 
white  ^\•ith  yellow  glnndiihii-  dots  ;it  tlie  to]),  streaked  with  brow  uisli 
libers  or  shreds  of  the  dried  gluten  A\lien  dry.  SPOKES  bi-oadly 
elliptical,  S-10  x.")-7  micr..  white.  ODOK  earthy.  TASTE  slightly 
acrid." 

<  Irowiiig  among  peatmosses,  rji-eenx  ille.  Se]»teml)er.  I\epoi"te<l 
by  Loiigyeiir. 

The  yellowish  dots  at  liie  :i|m'.\  of  liie  stem  ai'e  said  to  lieeoiiie 
blaek  on  diving,  and  there  are  yellowish  stains  at  the  base  of  the 
stem.  The  jilant  seems  rare,  as  it  has  not  been  reported  since  its 
disc(»\-ei  y.      It   needs  fiwl  liei-  st  ndy  to  show   its  rej.-i  t  ionsiii|). 

160.     Hygrophorus  speciosus  I'k.      (IIdimlk) 

N.  Y.  St;ilr  Mils.   i:<-|..  1'!).    1S7S. 

IlinstiMiions:     I'eck.  \.  ^■.  St.iie  Mns.  Mrni.    I.  I'l.  .'1.  l^ig.  lM  'JS. 
1 !»(»(»,  :ind    Kep.  IVI.   IM.  L'.    I'ig.    1  T..    |S7S 
II;inl.  .Mnsliiddnis.  I'ig.   His.  p.  I'll.   IIIOS. 
I'^ries.   Ic(»ncs.   I'!.   HKi    <  //  i/iiritiilinrii\-  (iiiniis  V^w). 
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Bresadola,  Fungi  Trid.,  Vol.  I,  PI.  9    {Hygropliorus  Iresa- 

dolac  Quel.). 
Plate  XXIV  of  this  Report. 

PILEUS  2-8  cm.  broad,  oval,  subcouic  or  flattened  convex  when 
young,  broadly  convex  and  at  length  almost  plane  when  mature, 
or  varying  subcampanulate  and  umbonate,  umbo  usually  subob- 
solete,  glutinous  when  fresh,  'bright  red  or  orange-vermillion  when 
young  or  in  full  vigor,  becoming  paler  with  age  or  after  freezing, 
often  subvirgate,  even  or  slightly  rugulose  from  the  drying  gluten, 
margin  at  first  incurved  then  decurved  or  spreading.  FLESH 
white  or  tinged  orange  under  the  separable  pellicle,  soft,  rather 
thick.  GILLS  decurrent,  distant,  moderately  broad  in  middle, 
acuminate  at  ends,  arcuate,  thick,  intervenose,  white  or  tinged  yel- 
lowish, trama  of  divergent  hyphae.  STEM  stout,  3-10  cm.  long, 
8-20  mm.  thick,  variable  in  length,  equal  or  irregularly  subcom- 
pressed,  soft  and  spongy  within,  not  hollow,  straight  or  flexuous, 
hyaline-white,  floccose-fihrillose  to  the  apical,  obsolete  annulus,  al- 
most glabrous  at  times,  variegated  with  glistening  spots  from  the 
drying  of  the  gluten,  sometimes  ochraceous-stained  when  old,  apex 
subglabrous  to  silky,  base  usually  deeply  imbedded  in  substratum 
or  subrooting.  UXIVERSAL  VEIL  of  hyaline  gluten.  SPORES 
8-9.5  x  5-G  micr.,  broadly  elliptical,  smooth,  white  in  mass.  BA- 
SIDIA  slender,  50-GO  x  G-8  micr.,  4-spored,  sterigmata  long  and 
prominent.    ODOR  and  TASTE  mild. 

In  troops,  etc.,  solitary  or  caespitose.  In  tamarack  swamps. 
Ann  Arbor.  October-November.  Frequent  locally,  appearing  every 
fall  in  the  same  places. 

This  is  the  American  form  of  Hygropliorus  aureus  of  Europe. 
The  illustrations  of  European  authors  as  well  as  those  of  Peck, 
indicate  a  smaller  average  size  and  a  pileus  markedly  umbonate. 
In  our  region  as  well  as  in  the  Adirondack  Mountains  I  have  seen 
such  plants  occur  with  the  rest,  but  the  majority  are  broadly  convex 
with  or  without  an  obsolete  umbo  and  as  a  rule  are  larger  than  tlie 
European  form.  Sometimes  vestiges  of  a  distinct  floccose  annulus 
occur,  but  more  often  this  cannot  be  seen;  on  the  other  hand,  the 
stem  is  usually  covered  by  a  white,  floccose-fibrillose,  appressed 
sheath  which  becomes  dingy  ochraceons  or  pale  sordid  reddish  on 
drying,  especially  where  gluten  has  dropped  from  the  margin  of  the 
cap  on  the  stem.  Plants  in  the  same  ])atch  vary  greatly  in  the 
size  of  the  pileus  and  the  stem.  The  stem  of  the  young  plant  is  at 
first  large  and  stout  as  compared  with  the  flat  or  convex,  narrow 
young  pileus.     The  partial  veil  is  floccose-fibrillose.    The  margin  of 
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the  pileus  is  merely  incurved  at  first,  not  inroUed  as  it  is  said  to  be 
in  H.  glutinifcr  Fr.  The  color  of  the  pilous  of  the  typical  American 
I)lant  is  a  brighter  red  tliau  that  in  lOiirope.  This,  however,  is  not 
unusual,  as  tlie  reverse  is  true  in  Aitumitd  iiiiisatrla.  Tlic  ]iileus 
usually  becomes  pallid  yellowish  after  exposure  to  sun  and  wind,  or 
after  being  frozen.  In  the  Adirondack  .Mountains  I  collected  a  color 
variety  growing  with  the  species,  which  dilVered  from  it  at  every 
stage  of  its  development  by  its  cadmium-yellow  pileus.  Ilygroph- 
onis  coloratus  I'k.  is  said  to  differ  from  //.  spcciosus  by  having  a 
stuffed  or  hollow  stem  and  a  partial,  tloccose,  v/hite  veil.  As  the 
latter  is  sometimes  noticeable  in  the  Michigan  plants,  and  because 
of  the  soft  structure  of  the  interior  of  the  stem  in  our  plants,  I  doubt 
whether  H.  coloratus  is  more  than  a  variety  of  the  species. 

161.     Hygrophorus  hypothejus  Fr.     (Edible) 

Syst.  Myc,  1821. 

Illustrations :    Cooke,  111.,  Plate  891. 
Patouillard,  Tab.  Analyt.,  No.  510. 
Gillet,  Champignons  de  France,  No.  337. 
Kicken,  Bltitterpilze,  I'l.  5,  Fig.  5. 

"PILEUS  3-5  cm.  broad,  convex-expanded,  at  length  depi'esscd 
in  center,  olduse,  glutinous,  olive-hrown,  virgate  wilii  radial  librils, 
even,  hrcominf/  pale,  or  citro)hffo]d('n-i/r]1oir,  tairni/  after  Hic  dis- 
a])jKaranr-e  of  the  olivc-hroiDi  siiprrfirial  f/liitrn.  FLESH  ]tale 
yellowish  with  a  yellow  peiiiihery.  thin.  (JILLS  dec\iiTent,  <lis- 
tant,  }/(tt()ir  to  orange-yellow,  lliickisli.  STICM  57  cm.  long,  (IS 
mm.  thick,  equal,  stuffed  to  hollow,  yelloNv  to  ]iale  yellowish,  glab- 
rous, glutinous,  evanescent  I//  (iiniuldtr  front  t/ic  partial  floccosc  veil. 
SPOKIOS  cylin(li-i»-a]  ellii.ticai.  sinooiii.  7-!t  x  15  niici'.  ODOK  and 
TASTI']  mild." 

Tliis  s|)ecies  lias  not  yet  come  to  my  notice  within  the  Stale.  It  is 
saiil  to  l»e  more  common  farther  so\ith.  although  its  kn(»wn  noi-lli 
eiii  limit  should  include  Michigan.  It  is  an  iidialiitant  >>{'  pine 
wodds.  ami  iliiken  says  it  iieNcr  a|i|ieais  until  al'ler  the  lirsl  fi-ost 
in  the  autumn,  when  it  llourishes  till  the  snow  fails.  Its  yellow 
gills  di^tin^ui^h  it  Irum  lelatecl  species.  Some  consider  //.  fill- 
hfiiiras   I'l'cist    identi<'al. 
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162.    Hygrophorus  olivaceoalbus  Fr. 

Syst.  Myc,  1821,  and  Fung.  Trid.,  1881. 

Illustrations:    Fung.  Trid.,  Vol.  I,  PL  92. 
Plate  XXV  of  this  Report. 

PILEUS  4-8  cm.  broad,  at  first  acorn-shaped  or  rounded-cam- 
panulate,  then  convex  to  subexpanded,  umbonate,  umbo  often  obso- 
lete, covered  by  a  thick  gluten,  dark,  olive-gray,  stained  ferruginous 
in  age,  at  length  somewhat  wrinkled  from  the  drying  gluten,  mar- 
gin at  first  involute.  FLESH  white,  thick,  rather  soft.  GILLS 
adnate  to  decurrent,  subdistant  to  close,  moderately  broad,  dis- 
tinct, white  or  slightly  incarnate,  trama  of  divergent  hyphae. 
STEM  rather  stout,  4-7  cm.  long,  8-15  mm.  thick,  equal  or  tapering 
downward,  peronate  at  first  and  floccose-scaly  from  the  glutinous 
veil,  at  length  marked  by  rustj^-fuscous,  subannular,  irregular 
stains,  apex  at  first  beaded  with  drops  and  densely  white-scaly- 
dotted,  solid,  subrooting  and  curved  at  base.  SPORES  broadly 
elliptical,  smooth  or  slightly  rough-punctate,  9-12  x  6-7  micr. 
BASIDIA  elongated,  50  x  8-9  micr.     ODOR  and  TASTE  mild. 

Gregarious  or  subcaespitose.  On  the  ground  in  woods  of  oak, 
maple,  etc.    Ann  Arbor.     October.     Found  but  once. 

This  is  a  very  marked  species.  The  sheathed,  floccose  stem  with 
its  several  rings  of  staining  gluten  separates  it  from  nearby  species. 
The  base  of  the  stem  is  usually  deep  in  the  ground.  Bresadola's 
figures  show  a  darker  plant,  while  Gillet,  Michael  and  Ricken 
figure  a  more  slender  plant.  The  colors  of  our  plants  approach 
more  nearly  those  of  the  last  three  authors. 

Section  IT.  Partiales.  Universal  veil  none.  Partial  veil  or  cor- 
tina  floccose,  adhering  to  the  involute  margin  of  the  pileus.  Stem 
dry,  apex  floccose-scabrous  or  subglabrous. 

This  section  corresponds  to  the  subgenus  Phlegmacium  of  the 
genus  Cortinarius.  The  stem  is  dry  except  when  the  gluten  of  the 
cap  falls  upon  it.  The  viscidity  of  the  pileus  is  due  to  a  gelatinous 
layer  on  its  surface  which  becomes  glutinous  in  some  species  in 
wet  weather. 
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163.     Hygrophorus  Russula  Fr.     (Edible) 

Syst.  Mycol..  ISl'l   (as  Trirholonia  i. 

Illustrations:  Hani,  Mushrooms,  Fig.  51.  p.  71,  1908.  (As 
Tricholoina  Russula.) 

^Micliacl.  F'lilirer  f.  Filzfreundt'.  Vol.  IT.  (as  Tricholoina  Rus- 
sula.) 

Ricken,  Bliitterpilze,  PI.  4,  Fig.  1. 

Peck,  N.  Y.  State  Mus.  Bull.  54,  PI.  77.  Fig.  1-5,  1902.  (As 
Tricholoina  Russula.) 

Bresadola,  Fungli.  niaug.  e.  vol.,  PI.  22.  (As  Tricholoma 
Russula.) 

T'late  XXVI  of  this  Beport. 

PILEUS  5-12  cm.  broad,  firm,  convex,  at  length  plane  or  de- 
])ressed  with  margin  elevatod-wavy,  riscid  when  moist,  pale  pink  to 
rosy-red,  somewhat  variegated,  disk  somewhat  scaly-dotted,  margin 
at  first  involute  and  floccose-pruinose.  FLESH  comi)act,  thick, 
white  or  at  length  reddish-tinged.  GILLS  rounded  behind,  at 
length  spuriously  decurreut,  nari-ow,  acuminate  at  ends,  tliickish, 
white  at  first  then  reddish-spotted,  trama  of  dircrgcnt  hi/phac. 
STEM  stout,  usually  short,  :>-7  cm.  long,  15-25  mm.  thick,  firm,  .solid, 
drj/,  equal  or  subventricose,  ai)e.\  white-flocculose,  uhitr,  hccominfj 
reddish  in  age.  SPOBES  narrowly  elliptical,  apiculate,  snu)oth, 
Avhite  in  mass.  BASIDIA  shMxlcr.  elongated.  15  x  5 C  micr.  ODOB 
and  TASTE  mild. 

Solitary  or  caes]»itosc  in  lroo]»s.  On  the  gioinid.  among  leaves, 
in  fi'ondosc  woods  of  o.d-:.  iiia|d('.  etc.  Ann  .\il»oi'.  Hetroit. 
Mai-(|U('ttc.  Xcw  Kic  liiiioiid  ;iiid  liii-ongliout  the  Stale.  September- 
Xo\  endter.      ( 'oliiliioii. 

This  Hygi-o|dionis  has  usually  been  jdaced  with  the  Ti-iclii>lomas 
with  which  it  has  some  aninity;  but  the  chai-actei'  (d"  the  gills, 
wliifli  ;ire  soiiiew  li.it  \\;i.\y  and  w  I  lose  Irania  is  cnmposed  cd'  dixcr- 
geiit  liyi)liae.  llie  attejuialed  lower  )  ;iri  nf  ilie  basidia  and  its  gen 
ei-al  rhwracders  ally  it  mmli  better  to  ilygi-o]»liorus  where  (^)uelet 
and  I{i(!<en  also  pbice  it.  'i'lie  iii\oliile.  sliizlilly  tloceose  ni:irgiii  of 
the  jtilens  is  similar  t<t  that  of  //.  jntdnriniis.  It  often  orcnis  in 
tro(tps  in  late  aiituiiiii.  when  i;  i-<  rii\('red  by  le.ixcs  wliieli  it  pushes 
U|)  so  ;is  to  form  liiiiii|is  wliicli  lietiMV  its  presciicr.  It  is  niiioiig 
tlie  very  Ik'sI  of  cdiiilc  muslirooms.  es|)e(ially  after  e(dd  weather 
sets  in.  at  which  lime  it  is  frei'  from  grubs.  'IMie  bright  r(dor  is 
Kindlar  lo  tli:it   of  some   I Jiissiil;is,  liciu'c  the  sjieeitic  name.     'I'ridio- 
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loma  ruhiciDida  Vk.  is  doubtless  H.  Bussnhi  in  spite  of  the  argument 
for  its  autonomy  by  E.  M.  Williams  in  the  Plant  World,  Vol.  4,  p. 
9,  1901.  H.  erubesccns  Fr.  is  similarlj'  colored,  but  consistently  of 
a  different  habit,  long  stemmed  and  narrow-capped.  The  latter 
species  as  I  saw  it  in  Sweden,  seems  to  me  to  be  quite  distinct. 

164.     Hygrophorus  pudorinus  Fr.     (Edible) 

Syst.  Myc,  1821. 

Illustrations :    Cooke,  111.,  Plate  911. 

Gillet,  Champignons  de  France,  Xo.  347. 
Peck,  N.  Y.  State  Mus.  Bull.  67,  PI.  83,  1903. 
Ricken,  Bliitterpilze,  PI.  4,  Fig.  3,  1910. 

PILEUS  2-10  cm.  broad,  firm,  convex-campanulate,  subexpanded, 
obtuse,  viscid  when  moist,  pale  tan  color,  pinkish-buff  or  tinged  in- 
carnate, glabrous,  even,  margin  at  first  involute  and  minutely 
downy.  FLESH  compact,  thick,  white  or  tinged  flesh-color.  GILLS 
acuminate-subdecurrent,  subdistant,  thickish,  narrow,  sometimes 
forked,  interspaces  venose,  usually  connected  at  the  stem  hy  a  nar- 
row border,  trama  of  divergent  hyphae.  STEM  3-8  cm.  long,  5-20 
mm.  thick,  stout,  compact,  solid,  dry,  equal  or  tapering  downward, 
white,  buff  or  incarnate-tinged,  floccose-scahroiis  at  apex,  floccose- 
librillose  or  glabrescent  downwards.  SPORES  cyliudric-elliptical, 
smooth,  6-9x3.5-5  micr.  BASIDIA  slender,  45-50x6-7  micr.,  4- 
spored.     ODOR  and  TASTE  mild.    Edible. 

Gregarious  to  caespitose.  On  the  ground,  often  among  grass, 
in  hemlock  or  frondose  woods  or  thickets.  Ann  Arbor,  Detroit, 
New  Richmond.     September-November.     Frequent. 

This  is  a  variable  species  with  us  as  regards  size  and  coloration. 
Late  in  the  season  a  small  form  appears  (form  minor)  which  has 
always  a  white  stem,  and  forms  considerable  ftatches  in  oak  woods. 
It  is  possible  that  this  form  is  H.  arbustivus  Fr.  In  the  typical 
and  luxuriant  specimens  of  H.  pudorinus  the , stem  is  tinged  flesh- 
color  to  pale  isabelline.  Occasional  specimens  are  larger  than  the 
sizes  given  above,  which  are  made  to  include  form  minor.  All  of 
these  are  delicious  food. 

Pi   i   '    : 
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165.     Hygrophorus  sordidus  Fk.     (Edible) 

Toney  Bot.  Club,  Bull.  25,  1898. 

Illustrations:     Hard,  Mushrooms,  Fig.  iTG,  p.  :i20,  11)08. 
Plate  XXVII  of  this  Keport. 

I'lLEUS  hir(jc,  8-l(J  cm.  broad,  comex-cxpanded  to  plane,  tirm, 
viKC-id  Avhen  moist,  pure  white,  rarely  tinged  yellowish-buff,  gla- 
brous, even,  n)argin  at  tirst  incurved  and  slightly  tloccose.  FLESn 
compact  or  somewhat  soft,  white,  thick.  GILLS  aduate  to  decur- 
rent,  subdistant,  rather  broad  in  middle,  attenuate  at  both  ends, 
irhite,  slightly  yellowish  in  age,  waxy,  interspaces  sometimes  veined, 
trama  of  divergent  hyphae.  STEM  stout,  G-10  cm.  long,  15-30  mm. 
thick,  short,  solid,  dry,  equal  or  attenuated  downwards,  white, 
glabrous  or  obscurely  lloccose-mealy  at  apex,  even.  SPOKES  ellip- 
tical, smooth,  (5-8  x  4-5  micr.    ODOK  and  TASTE  mild. 

Gregarious.  On  the  ground  among  leaves  in  frondose  woods  of 
mai)le,  oak,  etc.  Septeniber-Noveinbcr.  Ann  Arbor,  New  Kichmond. 
Frequent  locally. 

This  is  the  largest  and  finest  of  the  genus.  Small  individuals 
may  be  confused  with  Tricholoma  resplcndens,  but  due  regard  to 
broader  pileus,  shorter  stem  and  the  waxy  gills  which  are  de- 
current  in  exi)andi'd  jtlants.  will  distinguish  it  at  once. 
Microscopically  the  dixci-gciit  liyjiliae  of  the  gills,  as  well  as 
the  basidia,  are  a  certain  distinction.  It  has  been  met  with  for  a 
series  of  years,  eveiy  autumn,  and  is  consistently  a  large  white 
plant,  so  that  it  can  liaidly  be  referred  to  //.  pudornnis.  When 
young,  a  fioccose  cortina  is  i)resent.  The  universal  veil  is  entirely 
lacking.  It  is  edible,  an<l  vies  with  any  nnishrt)om  in  its  abniuhint 
flesh  and  pleasant  llavoi-.  The  pileus  is  sometimes  quite  (thscurt'd 
by  adhering  leaves  or  dirt. 

166.     Hygrophorus  fusco-albus   I'r.  var.  occindentalis  var.  nov. 

i:[.i(  risis,  lSaO-38. 

lilnstratiuiis  :     ('(i<»ke.   III..   I'lali'  s:t!>. 
Plate  X.WIll   (.r  lliis  i;c|.uit. 

I'li.IMS  l!  5  cm.  Iiroad,  coin  ex  r,\|)ainlci|,  ai  Icn^lli  plane  nr  de- 
presseil,  fisriil  when  iimist,  liriil  (iiiii/islihrnirn  to  Itminiisli  iisli i/. 
soiiiel  inns  blackish  on  <lisk,  glabrons,  even,  becoming  fragile,  mar 
gin  ai  lirsl  invcdulcand  l!occ(»se(lo\\nv,     I'MJ'.SH  white,  nillirr  thin. 
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rather  soft.  GILLS  adnate  to  decurrent,  subdistant  to  close,  rather 
narrotv,  creamy-white,  interspaces  venose,  trama  of  divergent 
hyphae.  STEM  slender,  rarely  stout,  3-7  cm.  long,  4-G  mm.  thick 
(rarely  10-12  mm.),  equal  or  tapering  downward,  dry,  solid,  straight, 
or  curved  at  base,  sometimes  flexuous,  rather  fragile,  apex  tioccose- 
scabrous,  floccose-pruiiiose  elsewhere,  giabrescent,  white  or  pallid. 
SPORES  elliptical,  smooth,  0-8x3.5-4.5  micr.,  white.  BASIDIA 
slender,  3G-38  x  G-7  micr.,  i-spored.     ODOK  and  TASTE  mild. 

Gregarious  or  subcaespitose.  On  the  ground  in  oak  woods.  Ann 
Arbor,  Detroit.     October.     Infrequent. 

This  plant  has  been  found  in  several  places  in  successive  years. 
It  is  well-marked,  but  differs  in  some  res])ects  from  the  published 
descriptions  and  figures  of  H.  fusco-alhus.  It  appears  that  there 
is  no  unanimity  among  European  mycologists  as  to  this  species. 
It  was  first  figured  by  Lasch.  Ricken  figures  it  as  a  stout  plant 
Avith  a  viscid  stem  and  says  the  stem  is  glutinou-s-peronate.  This 
departs  widely  from  the  description  of  Fries,  Gillet,  Massee  and 
others.  Cooke's  figure  more  nearly  depicts  our  plant.  Fries  says 
the  gills  are  broad,  but  in  our  specimens  they  were  always  rather 
narrow.  Peck  (X.  Y.  State  Mus.  Bull.  116)  has  included  it  under 
H.  fusco  alhus,  in  the  sense  of  Fries,  in  his  monograph.  The  spores 
of  our  plant  are  slightly  smaller  than  given  by  Peck,  and  much 
smaller  than  those  given  by  Cooke  and  Massee.  In  view  of  these 
discrepancies  and  diflferences,  it  has  seemed  best  to  bestow  on  our 
plant  at  least  a  varietal  position.  It  seems  to  come  halfway  be- 
tween //.  fusco-alhus  and  //.  livido-albus.  The  partial  floccose  veil 
disappears  early  except  on  the  involute  edge  of  the  pileus.  The 
stem  is  delicately  floccose  and  entirely  dry  when  fresh  or  j'oung. 

167.     Hygrophoius  leporinus  Fr. 

Epicrisis,  1836-38. 

Illustration:     Cooke,  111.,  PI.  930. 

PILEUS  3-10  cm.  broad,  at  first  oval-campanulate,  at  length  ex- 
panded-plane,  obtuse,  often  gibbous  or  irregular,  opaque,  rufous- 
testaceous  to  fulvous-rufesceut,  raricf/atcd  with  a  white,  hoary,  silk- 
iness  when  young,  especially  on  margin,  provided  Avith  a  subviscid, 
separable,  thin  ])elli('le,  becoming  subfibrillose  or  subvirgate. 
FLESH  thick,  compact  on  disk,  abruptly  thin  on  margin,  firm,  pal- 
lid, tinged  rufescent  to  rufous-fulvous.  GILLS  i\vc\\i\\e-dccurrent, 
rigid,   ill  id:,   siihdislauf.  distinct,   attenuate  at   both   emls,  fcrrugi- 
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noiis-fi(h'oiis  to  f/ilcoiix,  pniiiifhsc.  trinnu  (livcnjviit.  STEM  3-8  cm. 
broad,  subequal  or  taperiug  downward,  attenuated  at  base,  often 
curved,  rigid,  S-IG  mm.  thick  above,  at  first  with  an  appressed, 
glaucous  silkiness,  glabresceut,  innately  fibrous  and  shining,  solid, 
rufesccnt  witliin  and  without.  Sl'()I{l-:s  narrowly  elliptic-lanceo- 
late to  ovatc.'sniootli.  T-i)  x  4  uiicr.,  white.  BASIDIA  very  slender, 
about  (10x4  niicr.     ()l)()i;   none.     TASTIC  mild. 

Scattered  or  gregarious.  On  the  ground  among  fallen  leaves  in 
frondose  woods.     October.     Ann  Arl)or.     Kare. 

I  have  referred  this  large,  well-marked  plant  to  the  above  species 
on  the  strength  of  Cooke's  figure,  but  with  some  hesitancy.  It 
agrees  well  with  that  illustration.  //.  leporinus  is  usually  placed 
under  the  subgenus  Camarophyllus,  but  the  divergent  gill-trama  of 
our  plant  indicates  plainly  its  position  in  my  grouping.  The  spore- 
measurements  do  not  agree  with  those  given  by  others.  Massee 
says  they  are  subglobose,  5-G  micr. ;  liickeu  describes  them  as 
cylindric-elliptical,  like  ours,  but  snniller,  7)A\  x  4  micr..  which  ai)prox- 
imates  somewhat  closely.  Berkeley  says  spores  of  II.  leporinus 
are  iniil)er-colored ;  this  is  manifestly  an  error.  The  rather  rigid 
iial)ii  and  colo)'  suggest  a  large  and  deei)ly  colored  Clitocyhe  lac- 
cdtd,  l)ut  otherwise  they  have  nothing  in  comnn)n.  The  whole 
l)lant  is  more  or  less  salmon-rufescent  in  color.  The  trama  of  the 
gills  is  composed  of  slender,  diverging,  compact  hyphae,  .~)-7  micr. 
in  diameter.  The  trama  of  tl)e  ])ih'ns  is  also  jjsendo-jn'osenchymat- 
ous.  i.  e..  of  nanow.  compaci  hypliae.  The  species  is  variable  in  size 
and  stout  even-when  young.  Ii  is  noi  fonn*!  till  lalt'  fall,  ll  may 
turn  out  to  l)e  <listincl. 

St'BGIJXTS  C AMAUOPJlYLLV^i.  Veil  none.  Ttatiia  of  (/ills 
of  iiilciirorrii  lii/jtliin.  rileiis  and  sieni  usnally  div.  Stem  gla- 
i)runs  oi-  lihrillose.  nol  scalu-ons  pnnclale  al   llie  ajx'X. 

Although  tiiis  sid)genus  was  sejiarated  l»y  r"'ries  from  the  sub 
;j,cinis  lIyi:rocvbe  on  acc<»nnt  of  its  'Mirm,  non-viscid""  pileus,  he 
ne\ci-|  heless,  |>la(  cd  under  il  a  nnnilici-  of  lliin.  \  isrid  species  like 
//.  joiiticahis,  II.  nirciis.  rlc  In  view  of  Ihc  I'arl  that  such  typical 
species  of  this  grouji  as  //.  inahn.si.'i  and  //.  rirf/innis  have  a  gill- 
.  trama  o\'  inlerw kvi-ii  hyphae.  and  typical  spe<ies  of  the  sidtgenns 
Ilygi-ocyhr  h;i\c  a  Liilllrania  of  parallel  hyphae.  it  seems  that  we 
have  here  a  rnndamenlal  and  natural  separation  of  the  two  gi-(Uips. 
as  was  insisted  on  \>\  l"a\od  i.\nn.  d.  Sci.  Nal..  7  Ser.,  \'o|.  !t,  p. 
'M~t\.  I'hus,  des|dte  the  statement  <d'  I'eck  and  I'arle.  the  dry  char- 
acter of  the  pileus  cannot  be  retained  to  characterize  this  subgen\is. 
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168.     Hygrophorus  pratensis  Fr.     (Edible) 

Syst.  Myc,  1821. 

Illustrations :  '  Cooke,  111.,  PL  917  and  932. 
Eicken,  Bliitterpilze,  PI.  7,  Fig.  2. 
Gillet,  Champignons  de  France,  No.  345. 
Swanton,  Fungi,  PI.  9,  Fig.  11-12,  1909. 
Murrill,  Mycologia,  Vol.  2,  PI.  27,  Fig.  1. 
Peck,  N.  Y.  State  Mus.  Rep.  48,  Bot.  ed.,  PL  28,  Fig.  11-17, 
1896. 

PILEUS  2-7  cm.  broad,  disk  compact,  convex,  subexpanded,  often 
turbinate,  obtuse  or  umbonate,  glabrous,  even,  reddisJi-fulvoiis  or 
pale  taicny,  moist  when  fresh,  not  viscid,  margin  thin.  FLESH 
white  or  tinged  like  pileus.  GILLS  decurreut,  distant,  thick,  whit- 
ish, yellowish  or  tinged  like  pileus,  intervenose,  very  broad  in  the 
middle,  trama  of  interwoven  hyphae.  STEM  short,  4-7  cm.  long, 
7-12  mm.  thick,  equal  or  narrowed  downwards,  glabrous,  even,  per- 
sistently stuffed,  white  or  tinged  like  the  pileus.  SPORES  6-8  x 
4.5. .5  micr.,  broadly  elliptical  or  elliptic-ovate,  smooth,  white. 
BASIDIA  slender,  40-42  x  5-G  micr.     ODOR  and  TASTE  mild. 

Solitary,  gregarious  or  caespitose.  On  the  ground,  woods,  thick- 
ets, grassy  places,  etc.  Marquette,  Houghton,  Bay  View,  New  Rich- 
mond, Ann  Arbor,  etc.  Most  common  apparently  in  the  northern 
part  of  the  State;  mostly  in  frondose  woods.  July-October.  Fre- 
quent. 

Var.  paUidus.     Plant  whitish   (Detroit). 

Var.  cinereus.  Plant  cinereous  or  stem  whitish.  Otherwise  like 
the  typical  form. 

The  dry  surface  of  the  pileus  often  becomes  rimulose  in  expanded 
plants  from  the  cracking  of  the  cuticle.  Such  a  condition  is  shown 
in  Hard's  Fig.  103,  Plate  24,  op.  page  204;  in  other  respects  that 
illustration  does  not  show  the  characteristic  top-shaped  pileus  of 
the  plant,  nor  the  short  stubby  stem.  It  is  distinguishable  by  its 
glabrous  cap  and  stem,  its  top-shaped  pileus  and  the  compact  flesh 
of  the  center  of  the  cap.  It  grows  more  often  in  exposed,  grassy 
places  than  our  other  Hygrophori. 
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169.     Hygrophorus  virgineus  Fr.  var.     (Edible) 

Syst.  Myc,  1821. 

Illustrations:     Hard,  Mushrooms,  Fig.  175,  p.  210,  1908. 
Peck,  N.  Y.  State  Mus.  Mem.  4,  PI.  .52,  Fig.  8-12,  1900. 
Mcllvaiiie,  Ameiieaii  Mushntonis,  PI.  :}T,  Fig  0,  p.  UG,  1900. 
Cooke,  111.,  PI.  892. 
Gillet,  Champignons  do  Frame,  No.  ool. 

PILlOrS  2-5  cm.  broad,  convex,  often  plane  to  depressed,  dry,  ob- 
scurely pruinose.  even  v:hite,  margin  thin.  FLESH  thick  in  center 
of  cap,  white.  GILLS  decurrent,  close  to  subdistaut,  thickish,  white 
or  at  length  tinged  cream-flesh  color,  scarcely  ever  forked  or  veined, 
trama  of  interwoven  hypliae.  STEM  short,  2-4  cm.  long,  G-10  mm. 
thick,  equal  or  tapering  either  way,  solid,  white  within  and  with- 
out, glabrous,  even.  SPORES  narrowly  ovate  or  elliptic-ovate, 
smooth.  (;-8x:'...5-4  micr.     ODOK  and  TASTE  mild. 

Solitary  or  gregarious.  On  sandy  ground,  in  mixed,  open  woods 
i)f  pine.  Ix'ccli  nnd  iiiaple.  Xe\\'  Kichmond,  Detroit.  September- 
October.     Foun<l  inlre(iueutly. 

This  species,  it  is  said,  is  to  be  looked  for  among  grass  in 
meadows,  etc..  but  the  writer  lias  not  found  it  in  such  localities.  The 
descri|»tion  a]»plies  to  the  American  form,  which  is  usually  smaller, 
its  cap  is  larcly  distinguished  by  rimose  cracks,  and  the  spores  are 
smaller  liiaii  given  for  the  European  plant.  The  recorded  European 
si)orc  iiicasui-ciiHMits  vary  from  8-10  x  5  to  10-12  x  0-7  micr.  Our  plant 
is  ])rol)al)ly  a  distinct  variety  if  not  a  s|>ecies.  It  has  also  closer 
gills  tli.iii  tlic  type.  It  is  hard  to  dislinguisli  fi-niii  ilic  ]»alli(l  variety 
of  //.  pnifciisis  except  for  its  narrower  sjiores,  and  less  undxtnate 
or  turbinate  jtileus,  which  is  commonly  i)ure  white. 

170.     Hygrophorus  niveus  Vv.     (Edible) 

I^picrisis,   JSIUI-.'JS. 

Ilhisli-atioiis:     Mi<'liael.   iMdirer   f.    Pilzfrenii.le.    Ml.   No.   S!». 
iiickeil.    P.l:ltleipil/.e,    I'l.   7,    JMg.   o. 
Cooke,    111..   PI.  900. 

PILET'S   I?*   cm.   broa<l.    convex   or   campanulale    at    liisl.    then 
plane.    ainbUicati,     Iii/i/roidiaiitnisirhitr,     glabrous,    slightly    \  iscid, 
slriahihilc    irlirii    iiiaisl.       FI.I'.SJI     //////.    wliilc.      (lll.l.S    decii  rrcii  t. 
I     disl;iiit.     iiMiTdw,     white,     thin,     s\di\'enose,     trama     (»f     iiilerw  (i\  en 
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hyphae.  STEM  2-8  cm.  long,  2-5  mm.  thick,  stuffed  then  usually 
hollow,  equal  or  tapering  clownAvard,  irhitc,  glabrous.  SPORES 
broadly  elliptical,  smooth,  7-8  x  5-G  micr.  CYSTIDIA  none. 
BASIDIA  40-45x5-0  micr.,  slender.     ODOR  none. 

Gregarious.  On  moist  ground  in  low  \\oods  or  on  mosses  in 
swamps.  Ann  Arbor,  New  Richmond,  Marquette.  Throughout  the 
State.     August-September.     Infrequent. 

Most  of  our  collections  were  composed  of  small  plants,  with 
slender  stems  often  only  2  mm.  thick.  The  pileus  varies  from  truly 
convex  to  campanulate  in  the  same  patch.  In  some  localities  the 
pileus  was  tinged  a  slight  cream-color,  but  otherwise  the  plant  was 
the  same.  The  umbilicus  is  sometimes  obsolete.  The  pileus  has  a 
thin  subviscid  pellicle.  This  species,  with  us,  differs  from  H. 
horcalis  in  its  more  slender  habit  and  its  pileus,  which  is  very  thin 
and  umbilicate  on  the  disk.  It  is  rather  tough,  and  when  moist  the 
pileus  is  slightly  viscid. 

171.     Hygrophorus  borealis  Pk.     (Edible) 
N.  Y.  State  Mus.  Rep.  20,  1874. 

PILEUS  1-3.5  cm.  broad,  convex  then  subexpanded,  obtuse,  moist, 
glabrous,  even,  white.  FLESH  thickish  on  disk,  thin  elsewhere, 
concolor.  GILLS  decurrent,  arcuate,  distant,  intervenose,  white. 
STEM  slender,  2-5  cm.  long,  2-5  mm.  thick,  firm,  equal  or  tapering 
downward,  straight  or  flexuous,  stuffed,  white,  glabrous.  SPORES 
7-9  X  5-0  micr.,  broadly  elliptical.     ODOR  none.     TASTE  mild. 

Gregarious  or  subcaespitose.  On  moist  ground  in  swamps  or 
woods  of  birch,  maple,  hemlock,  etc.  Marquette,  New  Richmond, 
Ann  Arbor.  August-October.  Infrequently  found,  but  probably 
common  in  our  northern  woods. 

This  is  a  slightly  larger  and  firmer  species  than  the  preceding. 
Its  pileus  is  rarely  striate  and  is  not  viscid.  It  is,  however,  closely 
related  to  II.  nivcus.  No  data  are  at  hand  to  determine  wliat  may 
be  the  structure  of  the  gill-trama. 

Var.  suhhorralis,  var.  nov.  A  i)lant  has  been  found  which  simu- 
lates H.  horcalis,  whose  spores  are  markedly  larger.  If  these  prove 
to  be  constant,  it  deserves  to  be  considered  a  separate  species.  The 
full  description  follows: 

PILEUS  l-.'>  cm.  broad,  convex,  broadly  umbonate,  obtuse  or 
sometimes  depressed-umbilicate,  thick  on  disk,  firm,  watery  white, 
suhliygrophanous,  not  shining,  glabrous,  even,  the  thin  margin  at 
first  slightly  incurved,  at  length  spreading,    FLESH  white.   GILLS 
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decurrent,  distant,  vcimd,  lurked,  coiicolor,  traina  of  interwoveii 
liyi»liae.  S'J'ILM  o-i  cm.  Ion*;',  -t-T  mm.  thick,  tapeiiiij^'  downward, 
dull  white,  stuffed  then  hollow,  glabrous  or  innately  silky-fibrillose. 
Sl'OKES  cyUndrw-vlUyticul,  smooth,  lU-ll'  (rarely  13)  x  4-5.5  micr. 
EASIDIA  slender,  45-50  x  G-7  micr.,  with  sterij^niata  about  tJ  micr. 
long.    ODOR  none.    TASTE  mild. 

Ann  Arbor,  New  Richmond.     August-October. 

172.     Hygroplio:us  ceraceus  P>.     (Edible) 

Syst.  Myc,  1821. 

Illustrations:    Michael,  Eiihrer  f.  Pilzfreunde  I,  No.  33, 
Hard,  Mushrooms,  Fig.  174,  p.  218. 
Cooke,  111.,  n.  904   (Bj. 
Muriull,  Mycologia,  Vol.  2,  PL  27,  Fig.  2. 

PILEUS  1-4  cm.  broad,  convex-capmanulate,  obtuse,  soft  and 
fragile,  viscous,  pale  ceraceus  to  lemon-yellow,  sometimes  tinged 
orange^  not  pallcscctit,  pellucid-striate,  glabrous.  FLESH  concolor, 
fragile.  GILLS  broadly  adnate  to  subdecurrent,  broad  behind  to 
subtriangtilar,  thickish,  subdistant,  pale  yellowish  or  whitish,  trama 
of  interwoven  liyphae.  STEM  2-5  cm.  long,  2-4  mm.  thick,  equal, 
terete  or  compressed,  hollow,  glabrous,  slightly  viscid,  soon  di-y, 
shining-undulate,  waxy-yellow,  sometimes  tinged  orange.  SPORES 
C'8x4  micr.,  short-elliptic,  smooth.     CVSTIDIA  none. 

Gregarious.  On  moist  ground,  in  woods  of  the  northern  and 
western  i)art  of  the  State.     .Iiily-Septend)er.      I-recjuent. 

Tliis  little  species  is  usually  i)laced  under  the  subgenus  Hy- 
grocybe,  but  the  interwoven  hypliac  of  the  gills  bar  it.  It  is  <lis- 
tinguished  from  II.  nitidus,  a  very  similar  species,  by  ilic  (dbir  of 
the  caj)  not  fading  as  in  that  species;  and  from  II.  cliloroiilKinus 
by  the  broadly  adnate  or  subch'current  gills.  It  seems  to  pi-efer 
the  region  of  conifer  woods,  altlioiigii  it  is  not  ncccssaiily  round 
only  among  conifers. 

173.     Hygrophorus  colemannianus  PIox. 

(hitlines  of   r.rilish    iMingob.gy.    Berkeley.   1S(J0. 
lllnsll;iIiolis:      Cooke.    III..    I'l.    ilO:'.. 

lire.sMdola,  Fung.  Tri.l..  \'ol.  2,   IM.   125. 
Kicken,  Plal<<>rpil/e,   PI.  7,   Mg.  5. 
Plate  XXIX  of  this  Report. 
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PILEUS  1.5-4  cm.  broad,  couvex  with  obtuse  umbo,  finally  tur- 
binate and  plane  to  depressed,  hygrophanous,  with,  a  thin,  separable, 
subviscid  pellicle,  even  or  at  length  pellucid-striate,  glabrous,  livid 
rufescent  then  hroumish-flesh  color,  margin  soon  spreading. 
FLESH  thin  except  disk,  rather  fragile,  concolor.  GILLS  decur- 
rent  from  the  first,  distant,  not  broad,  acuminate  at  ends,  very 
veiny,  whitish,  tinged  grayish-brown,  trama  of  interwoven  liyphae. 
STEM  3-6  cm.  long,  3-6  mm.  thick,  equal  or  suhequal,  elastic,  in- 
nately fibrillose-striatulate,  apex  naked,  stuffed  or  at  length  hollow, 
irhitish.  SPOKES  broadly  elliptical,  smooth,  6-9x5-6  micr.,  white. 
BASIDIA  slender,  40  x  (>  micr.,  4-spored.  CYSTIDIA  none.  ODOR 
none.     TASTE  mild. 

Gregarious  or  solitary.  On  the  ground  in  mossy  or  grassy  moist 
places,  in  low  woods  or  edge  of  swamps.  Ann  Arbor,  New  Rich- 
mond.    Infrequent. 

Bresadola  gives  a  good  figure,  though  our  plants  average  smaller 
than  his.  It  has  the  shape  of  H.  pratensis  but  is  hygrophanous  and 
thinner,  and  must  not  be  confused  with  the  gray  varietj^  of  that 
species.  It  prefers  springy  or  moist  places.  The  entire  lack  of  odor 
separates  it  from  H.  foetens  Phil,  and  H.  peckianus  Howe. 

174.     Hygrophorus  pallidus  Pk. 
Torrey  Bot.  Club,  Bull.  I'D,  p.  69,  1902. 
Illustration:     Plate  XXIX  of  this  Report. 

PILEUS  2-6  cm.  broad,  convex-campanulate,  then  expanded- 
plane  to  subdepressed,  subturbinate,  liygrophanous,  glabrous, 
smoky-violaceous  or  smoky-lilac  ivhen  fresh  and  moist,  fading  to 
pale  gray,  icith  a  thin  gelatinous  pellicle,  subviscid  when  moist,  soon 
dry  and  shining,  even.  FLESH  white,  rather  thin.  GILLS  arcuate- 
aduate  to  decurrent,  distant,  not  broad,  intervenose,  colored  like 
the  jAleus  ichen  moist,  at  length  whitish  or  grayish-white,  trama  of 
interwoven  hyphae.  STEM  3-6  cm.  long,  2-8  mm.  thick,  slender  or 
stout,  equal  or  narrowed  downwards,  slightly  fibrillose  or  glabrous, 
apex  naked,  at  first  stuffed  hy  a  large  soft  pith  which  disappears, 
at  length  hollow  and  easily  splitting,  white  or  pale  silvery-gray. 
SPORES  ovate-snbglobose,  smooth,  5-6.5x4-5  micr.  BASIDIA 
short,  30  X  6-7  micr.     ODOR  none.     TASTE  mild. 

Gregarious  or  solitary.  On  moist  ground  in  low  woods  or 
swamps.  Ann  Arbor,  Marquette,  Negaunee,  New  Richmond. 
Rather  rare. 
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A  beautiful  Hygruphurus  \\hen  I'lx'sli  ami  llloi^sl,  but  very  variable 
in  the  dej;i-ee  of  color  and  viscidity.  The  deep  color  and  the  vis- 
cidity of  the  pileus  disappear  quickly  on  exposure  to  the  wind,  caus- 
ing it  to  appear  like  quite  a  ditferent  plant.  The  gelatinous  cuticle 
can,  however,  be  demonstrated  in  all  conditions  by  means  of  the 
microscope.  lOxauiplcs  df  our  specimens  were  seen  by  Simon 
Davis,  who  collected  tlic  type  specimens  which  were  named  by 
Peck.  Jlij<jroi)]ion(s  .suhriohiceous  Pk.  is  very  close  to  it,  according 
to  the  description,  differing  only  in  its  solid  stem ;  Peck  has,  how- 
ever, referred  it  to  the  subj^euus  Limacium.  I  suspect  that  Jl. 
cacndcsct'iis  1>.  ..V:  ('.  is  the  same  plant. 

l^LBGEM'S  HYGROL'YBE.  A'eil  none.  Trama  of  (jiUs  of  parallel 
hi/phae.  Entire  fungus  thin,  watery-succulent,  fragile.  Pileus  vis- 
cid when  moist,  shining  when  dry,  rarely  floccose-scaly.  Stem  hol- 
low, not  scabrous-punctate  at  apex. 

Most  s])eciinens  of  lliis  snligcMnis  arc  l)i-iL;hlly  colored,  are  soft,  and 
j;i-ow  in  inoisl  or  wci  |»hi(('s.  As  no  data  arc  at  liand  concerniui; 
the  gilltrama  of  several  species,  these  have  been  included  tern- 
pijrarily  under  the  subgenus  Hygrocybe. 

175.     Hygrophorus  miniatus  Fr.     (Edible) 

Syst.  My...  ISi'l. 

Illustrations:     Hard,  Mushrooms,  Fig.  171,  p.  215. 
:Marsha]l.  :\rnshroom   liook.  IM.  X,  p.  GO,  190:5. 

I'.-.k.  X.  \.  Slate  .Mns.  i:c|i.   IS.  IM.  I'S.  Fig.  MO.   IS!U. 
Wliilc.  Conn.  State  Nal.   Hist.  Snrv..  llnll.   1.").   IM.  IS.   I'.HO. 
("ook<-.  111..  IM.  !)J1    (A). 
Kicken,  Blatteri)ilze,  PI.  S,  Fig,  9. 

i'lLlOES  1-3  cm.  broad,  convox-subexpanded,  at  length  uinhiliniti'. 
never  viscid,  vermillion,  rcKldish-yellow  or  yellow,  fading,  iniiiKhli/ 
tomentose,  at  Iniffth  ininutrl!/  scali/,  .sninctiinr.s  f/lahroiis,  even. 
fragile.  Fr.l'SII  tliin,  yellowish  to  ])ale.  (JILLS  adnale  (o  sulnle 
cuii-ent,  snbdislant,  orange-i-ed  oi'  yellow,  at  length  jtalei-.  thickish. 
tiania  of  jtaiallcl  li\|iliac.  STIOM  L' 7  tin.  I<»ng,  ;i  ."">  mm.  lliicU.  fqnal, 
ainiosi  ( ylinti  ilea  1.  orange  red  or  yellow.  stullVd,  ;il  last  hollow, 
'//•//.  l;I;i  iiiniis.  sr(  >K  I]S  nil  ill  III  <  ,  I  no;  idly  flli|il  ical,  7  '.(.."i  \  .">  (I  niicr. 
()h<H;  and  TASTK  mil. I. 

\:ir.  f 'mil  hm'lliis  Sriiw.  t // i/i/riiiiliDiiis  Cn  ii  I  lirnllus  Schw.) 
Sti  in  loiigrr  ;ind  mon-  slcndrr.  pileus  narrower,  gills  a  lillle  mor«' 
diTiiiifiil.   spoifs    ihc   same. 
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Illustrations  of  the  varietj': 

Hard,  Mushrooms,  Fig.  165,  p.  208,  1908. 

Murrill,  Mycologia,  Vol.  2,  PI.  27,  Fig.  9. 

Marshall,  Mushroom  Book,  PI.  X.  p.  60,  1903. 

Peck,  N.  Y.  State  .Alus.  Kep.  54,  PL  TO,  Fig.  8-20,  1901. 

The  var.  Cantlicrcllus  is  much  more  commou  with  us  thau  the 
type,  but  it  intergrades  so  much  that  it  is  often  difficult  to  decide 
on  the  identity.  The  characters  usually  given  for  its  separation, 
viz.,  the  decurrent  gills,  minutely  scaly  pileus  and  slender  stem,  do 
not  always  hold  good,  so  that  it  can  hardly  be  an  autonomous  species. 
Numerous  collections  shoAV  all  possible  combinations,  although  the 
commonest  ty\}e  in  Michigan  is  the  plant  witli  narrow  pileus  and  a 
stem  2-3  mm.  thick  and  5-7  cm.  long.  A  number  of  color  forms  of 
both  have  been  named  as  varieties:  (a)  with  red  or  orange  cap 
and  yellow  stem;  (b)  with  yellow  pileus  and  red  stem;  (c)  with 
both  stem  and  pileus  pale  yellow.  Var.  sphagnopJillus  Pk.  is  more 
marked,  grows  in  sphagnum  bogs,  is  very  fragile  and  the  white 
base  of  the  stem  is  imbedded  and  attached  to  the  moss.  The  spores 
of  the  whole  series  are  rather  variable,  even  in  the  same  collection, 
but  fall  within  the  limits  given  above.  Massee  and  Cooke  give  the 
spore  lengths  a  little  large  for  our  plants.  The  color  varies  greatly 
and  fades  in  age. 

Gregarious  or  subcaespitose.  On  the  ground  in  moist  conifer  or 
frondose  woods  or  on  mosses.  Throughout  the  State.  June-Octo- 
ber.    Quite  common. 

176.     Hygrophorus  coccineus  Fr.     (Edible) 

Syst.  Myc,  1821. 

Illustrations :     Swanton,  Fungi,  PI.  9,  Fig.  4-6. 
Cooke,  111.,  PI.  920. 

Murrill,  Mycologia,  Vol.  2,  PL  27,  Fig.  7. 
Plate  XXX  of  this  Report. 

PILEUS  2-7  cm.  broad,  campanulate  or  sometimes  convex, 
scaroely  expanded,  obtuse,  subviscid,  cherry  red  or  hlood-red,  fad- 
infj,  glabrous,  even.  FLESH  thin,  fragile,  concolor.  GILLS 
arcuate-adnate,  somtimes  with  decurrent  tooth,  suhdlstant  to  dis- 
tant, orange-red  to  yellow,  at  length  glaucous,  thickish,  intervenose, 
trama  of  parallel  hyphae.  STEM  4-7  cm.  long,  3-9  mm.  thick,  vary- 
ing much  in  thickness,  subequal  or  tapering  downward,  often  com- 
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pressed  and  fiirroiced,  hollow,  blood  or  clien-y-red,  oraiKjc  or  yellow 
at  base,  often  uudulate-uneveu,  naked.  SPOKES  broadly  elliptical, 
7-9x5(5  micr.  BASIDIA  40-50  x  (M  micr.  ODOK  and  TASTE 
none. 

Gregarious.  On  the  ground,  in  low  meadows  or  moist  woods, 
thickets,  clearings,  etc.,  of  conifer  or  hardwood  regions.  Marquette, 
Houghton,  Detroit.  Throughout  the  State.  July-October.  Infre- 
quent ;  more  frequent  in  the  northern  })art  of  the  State. 

Among  the  largest  of  the  bright-colored  species  of  this  group, 
approaching  //.  puiiiceus  in  size  in  spite  of  the  notes  of  some  au- 
thors that  it  is  smaller.  It  is  variable  in  size,  has  a  firm  appearance, 
but  is  rather  brittle.  This  is  one  of  our  most  beautiful  mushrooms 
when  well  developed.  It  is  easily  confused  with  //.  puniceus,  from 
\\-hicli  it  is  to  be  separated  by  its  spores,  the  yellow  base  of  the 
stem,  the  more  distinctly  adnate  gills  and  the  entirelj'^  glabrous 
stem.  European  authors  disagree  as  to  the  spore  sizes  of  JT.  coc- 
cineus  and  H.  puniceus,  but  two  species  which  agree  in  the  other 
characters  with  the  ])ublished  descriptions  and  figures,  and  the 
spores  of  which  are  consistently  of  the  two  types  given  under  these 
two  species,  are  fouii<l  in  Michigan.  They  vary  somewhat  in  size 
in  each  case,  but  the  imrrower  and  longer  spore  of  If.  pioiiecits  is 
\\  ell-marked. 

177.     Hygrophorus  puniceus  Fr.     (Edible) 

Syst.  :\ryc.,  1821. 

llliistnitious:     IN'ck.  X.  Y.   Stale  Miis.   .Mem.  4,  PI.  52,  Fig.  1-5, 
i;)00. 
Michael,    Fiihicr  I".   FilzlnMimle,  Vol.   1,  Xo.  III. 
C(M)ke,  111.,  IM.  !>22. 

Murrill,  Mycologia,  Vol.  2,  1»1.  27,  Fig.  5. 
Picken.  liliiHcrpil/.c,  IM.  S,  Fig.  2. 

I'lIJOr^S  .'J-7  cm.  bi-oad,  camiianiilalc,  olduso,  ej-panded  at  lent/th 
and  Hun  vary  or  lohcd,  bright  va]  oi-  scirlcf,  risrid,  fading,  gla- 
brous. FLESn  fragile,  while,  yelli.w  under  Hie  lliin  sej)aral>le  pel- 
]i<le.  (JILLS  narroirly  adnexrd,  thick,  distant,  yellow  to  scarlet, 
interveiioso,   trama   of   parallel    liypliae.      STE-Af   5S  cm.   long,   5-12 

mm.  tllicU.  \eiil  ricose.   iiiie(|ii;il  or  1,1  |)eiiii;;.  hollow,  yellow.  o|-  scarlet 
and    yellow,    irliilc    <il    the    tiiis,\    dry.    filtrillose-striati.      SI'OIMIS 

cylindrical  elli|»lic;il.  sii ih.  !t  12  \   I  5  micr.      HASIDIA    10  12x5(5 

micr.     ODOIl  none,  TASTE  mild. 
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Gregarious  or  solitary.  On  the  ground,  in  moist  places,  bare 
ground,  woods,  thickets,  etc.  August-October.  Ann  Arbor,  Detroit. 
Infrequent. 

This  species  is  similar  to  the  preceding  in  general  api^earance.  It 
is  separable  from  it  by  its  large  spores,  the  slightly  adnexed  gills 
and  the  white  base  of  the  stem ;  it  has  also  a  more  viscid  cap  and  a 
somewhat  fibrillose  stem.  It  also  differs  from  H.  chlorapanous  in 
its  red  colors  and  dry  stem. 

Var.  flaresccns  Kauff.     (8th  Eep.  Mich.  Acad,  of  Sci.,  190G.) 

PILEUS  smaller,  2-6  cm.  broad,  "luteus"  yellow,  varying  to 
orange  tints  in  places,  then  citron  yellow,  fragile,  convex-campanu- 
late,  expanded,  glabrous,  even,  viscid,  sometimes  wavy.  GILLS 
adnexed,  rather  broad,  close  to  sub-distant,  pale  yellow  or  white, 
subveiny.  STEM  4-7  cm.  long,  3-6  mm.  thick,  hollow,  compressed, 
sulphur  or  citron-yellow,  Ijcise  icliite,  moist,  pellucid-shining,  gla- 
hrous,'  sometimes  pellucid-striate.  SPOKES  smaller,  6-7.5  x  4-5, 
elliptical. 

Gregarious,  in  wet  places,  moss,  etc.,  in  cedar  swamps  or  low 
woods,  in  northern  Michigan.     Rather  frequent. 

The  viscidity  of  the  pileus  is  not  very  marked.  It  has  much  the 
habit  and  coloring  of  //.  chlorophanous,  but  the  stem  is  never  viscid 
and  varies  in  color  to  a  distinct  citron-yellow  with  white  base,  and 
is  usually  compressed.  It  is  a  distinct  species  as  shown  by  its 
spores. 

178.     Hygrophorus  chlorophanus  Fr.     (Edible) 

Syst.  Myc,  1821. 

Illustrations :     Gillet,  Chami)ignons  de  France,  No.  329. 
Fries,  Icones,  PI.  167,  Fig.  4. 
Cooke,  111.,  PI.  909. 

Peck,  N.  Y.  State  Mus.  Mem.  4,  PL  51,  Fig.  13-20,  1900. 
Murrill,  Mycologia,  Vol.  2,  PL  27,  Fig.  3. 

PILEUS  2-5  cm.  broad,  convex  or  campanulate,  then  nearly 
plane,  obtuse,  viscid,  citron,  sulphur  or  golden  yellow,  glabrous, 
sometimes  pellucid-striate  on  margin.  FLESH  fragile,  not  becom- 
ing black  when  bruised.  GILLS  adnexed,  rcntricose,  hecoming 
emarginate,  thin,  subdistant,  rather  broad,  pale  citron-yellow,  trama 
of  parallel  hyphae.  STEM  3-7  cm.  long,  4-8  mm.  or  less  in  thickness, 
equal  or  nearly  so,  sulphur  or  pale  citron-yellow,  unicolorous,  hoi- 
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low,  rai-oly  compressed,  viscid,  jjlabrons,  even.  SPOKES  narrowly 
ellli)tical,  (i-S  x  4-5  niicr..  suiooth. 

Gregarious.  Low,  moist  places  in  woods.  Throughout  the  state. 
June-September.     Common. 

Known  by  its  unicolorous  viscid  stem,  and  the  adnexed,  rather 
broad  gills.  The  stem  often  dries  quickly  when  exposed  to  the 
wind.  Var.  flavcsccns  of  the  preceding  species  is  almost  as  closely 
allied  to  this  species,  but  its  stem  is  fundamentally  distinct. 

179.     Hygrophorus  marginatus  Pk.     (Suspected) 

X.  Y.  State  Mus.  Eep.  28,  187G. 

Illustrations:     Hard,  Mushrooms,  Fig.  173,  p.  217,  1908. 
Plate  XXXI  of  this  Report. 

PILEUS  14  cm.  broad,  fragile,  irregularly  convex  or  campanu- 
late,  gibbons  at  times,  at  length  jdane,  obtuse  or  broadly  umbonate, 
Jnjf/rophdnous,  glabrous,  varying  (joUlcn  yeJloio  to  orange  or  varie- 
gated irith  olivaceous  (moist),  fading  and  pale  yellowish  (dry), 
striatulate  or  rimose  on  margin.  FLESH  thin,  fragile,  concolor. 
<  JILLS  arcuate  adnate,  becoming  emarginate,  subdistant,  ventricose, 
rather  l)r()ail.  deep  yellow  or  orange,  color  persisting,  intervenose. 
STEM  2-5  cm.  long,  3-8^ mm.  thick,  fragile,  h<dlow.  drg,  often  flexu- 
ous  or  irregularly  compressed,  glabrous,  yelb»w  or  (inged  oi-ange, 
fddinif  1()  stiaw-((tl(»i-.  Sl'OlJES  broadly  elliptical,  siiKtoih,  7-8  x 
4-.")  micr.   (rarely  longer  i.     ODOK  and  TASTE  not  marke.l. 

(Iicgarious  ov  subcaespitose.  On  the  ground  in  low,  moisi  ]»laces 
ill  swamps  of  conifers  or  in  frondose  woods.  Ann  .\r]»or.  Sniill  Ste. 
Mai-ie.  .Maii|iH'l  Ir,  Hoiil;1i  ton.  lltifoii  ^[oniitaiiis.  .1  iilyAuuiist .  In- 
ri-('(|ii('iit . 

The  striking  characteristic  of  this  sjtecies  is  the  orange  yellow 
gills  wliicli  retain  their  color  even  after  drying,  while  the  iiileus 
and  stem  lade  considerably,  this  is  shown  well  in  Ilai-d's  tignre. 
The  edge  of  the  gills  is  sometimes  more  deeply  colored.  Tlie  w  hole 
jilant  is  \(My  fi-agile,  and  it  is  dillicnlt  t(»  get  good  lierbarinm  s|teci- 
mens.  The  plants  fcmiid  in  the  N'ortheiii  Teninsnla  were  nntstly 
\ariegate(|  with  oIInc  while  those  in  the  frondose  woods  of  the 
sonth  lacked  this  chaiaclcr,  which,  however,  soon  disajipeais  as  the 
j»ilens  fades.  None  of  my  s|M'cimeiis  wei-e  viscid.  It  is  a  well- 
niai-ke(l  s|iecics.     The  stems  :ire  sometimes  more  elongated. 
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180.    Hygrophorus  conicus  Fr.     (Suspected) 

Syst.  Myc,  1821. 

Illustrations:    Hard,  Mushrooms,  Fig.  166,  p.  209,  1908. 

White,  Conn.  State  Nat.  Hist.  Surv.,  Bull.  3,  PI.  13,  p.  34, 

1905. 
Michael,  Fiihrer  f.  Pilzfreunde,  Vol.  II,  No.  48. 
Ricken,  Blatterpilze,  PL  8,  Fig.  4. 
Cooke,  111.,  PI.  908. 

^urrill,  Mycologia,  Vol.  2,  PL  27,  Fig.  8. 
Gillet,  Champignons  de  France,  No.  332. 

PILEUS  1-3  cm.  broad  and  high,  conical,  unexpanded,  subacute 
at  apex,  often  splitting-expanded,  or  lobed  on  margin,  viscid  when 
moist,  shining  when  dry,  glabrous,  yellow,  orange  or  orange-red, 
subvirgate,  often  stained  Mack  in  age.  FLESH  concolor,  very  thin, 
becoming  black  when  bruised  or  old.  GILLS  almost  free,  ventri- 
cose,  broad,  almost  triangular  at  times,  thick,  rather  close  to  sub- 
distant,  pallid  to  sulphur-yellow,  when  old  black  stained,  trama  of 
parallel  hyphae.  STEM  3-9  cm.  long,  2-6  mm.  thick,  subcylindrical, 
soft,  dry,  fihrillose-striate,  usually  twisted,  hollow,  citron  to  golden 
yellow,  'becoming  Mack  stained  with  age,  splitting  longitudinally. 
SPORES  broadly  elliptical,  8-10  x  5-6.5  niicr.,  smooth.  CYSTIDIA 
none.     BASIDIA  35-38x8  micr.,  slender. 

Gregarious  or  solitar3^  In  low,  moist,  conifer  or  frondose  woods, 
grassy  places,  etc.  Throughout  the  State.  May  to  October. 
(Earliest  record  May  8;  latest  October  15.)     Very  common. 

Easily  recognized  by  its  conical  pileus  and  the  blackening  flesh. 
The  whole  plant  usually  turns  black  in  drying.  It  is  not  unusual 
to  find  olive  tints  in  the  pileus,  and  the  shades  of  yellow  or  orange 
to  red  vary  much  as  the  plant  matures  or  ages.  After  having  be- 
come rain-soaked,  the  whole  plant  is  sometimes  black. 

181.     Hygrophorus  nitidus  B.  &  C.     (Non.  Fr.) 

Centuries  of  N.  Amer.  Fungi   (Exsicatti),  see  also  Peck,  N.  Y. 
State  Mus.  Rep.  23,  1870. 

lllnstrjitioiis:     Perk,  N.  Y.  State  Mus.  Bull.  9-1,  PL  88,  Fig.  1-7, 
1905. 
Murrill,  Mycologia,  ^'()l.  2,  PL  27,   Fig.  6. 

PILEL^S  1-2.5  (HI.  broad,  fragile,  convex,  innhiJicatc,  viscid  when 
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moist,  icax-yelloic  to  Icmon-ycUoic,  ii:hitish  iclicn  dry,  pcllucid- 
striatiilate  and  shining  when  moist,  glabrous.  GILLS  arcuate,  de- 
current,  distant,  pale  veHow,  intervenose.  STEM  3-7  cm.  long,  2-4 
mm.  thick,  slender,  fragile,  hollow,  equal  or  narrowed  downwards, 
sometimes  flexuous,  viscid  at  first,  wax-yellow,  at  length  whitish, 
SPORES  elliptical,  (\-7  x  :5-4  micr.    ODOK  and  TASTE  not  marked. 

Gregarious  or  subcaespitose.  On  the  ground  in  swamps  or  low 
woods  in  the  conifer  regions  of  the  State.  ^Marquette,  Houghton, 
Huron  ^lountains.  New  Richmontl.  -Tuly  to  September.  Frequent 
locally. 

A  .slender  Hygrophorus  whose  cap  and  often  also  the  stem,  fade 
considerably  on  drying.  This  characteristic  distinguishes  it  from 
H.  crraffiis.  It  has  hitherto  been  found  only  in  mixed  woods  of 
hemlock,  birch  and  maple  or  of  ma]>le  and  oak  in  the  northern  and 
western  parts  of  the  state.  The  gills  aie  usually  quite  decurrent, 
narrowed  to  a  point  on  the  stem,  and  their  persistent  color  contrasts 
mark(*(lly  with  that  of  the  stem  and  ]»ileus  as  the  plant  dries.  There 
is  no  universal  viscous  veil  as  in  the  ]dant  of  the  san)e  name  de- 
scribed by  Fries.     Tlir  hittci-  i>l;int   is  now  caUcd  //.  fricsil  Sacc. 

182.     Hygrophorus  laetus  Fr.     (Edible) 

Syst.  Myc,  1821. 

illustrations:     Ricken,   Blatterjtilze.   PI.   S.    Fig.   8. 
Fries,  Icones,  PI.  107,  Fig.  2. 
Cooke.   III..   IM.  038. 
Gillot.  ( "h;ii!i|(ignons  dc  Fr-ancc,  No.  .')38. 

"PILICFS  1.5-3  <ni.  broad,  convcx-idanc,  siiJHthI iisr.  viscid  when 
moist,  shining,  tuinii/.  nol  fadiii;/,  |;cllncid-slriatc.  I'Md-^SH  con- 
color  oi-  ]»;il<'i-.  IniKjli.  thin.  GILLS  subdccnri'cnt,  broadly  adnate. 
sid)triangMlai'.  distant,  thin,  yellow,  gi-eenish  vellow  .  grayish  yellow 
or  at  length  ]»ale  oi-ange.  STI-'-Af  slemler.  :!  .">  cm.  long,  '.\  (\  mm. 
thick,  touf/h.  glabrous,  nry  viscid,  equal,  hiirm/,  undulate  unev(Mi. 
SPf)HES  elli|. Ileal.  {\-\  I  micr.  i:.\SIItI.\  :'.()  \  :>  C  inici-.  ODOIJ 
and  T.\STi':  not  marked." 

<^iregarious.  In  meadows,  pastures,  cedar  swamps,  elc.  Lewis- 
ton,  llouglitoii.  .1  nl  v  .\  ULiiisi .  I  Iia\e  ;^i\en  Ivirken's  descript  ion. 
HoulMless  it  is  often  confused  with  //.  /<«.  A//.  The  di\v  slate  id"  thi' 
latter  seems  to  innlate  it.  and  dilfers  nidv  in  its  fi-agilily.  the  side 
ninliilieale  |iileiis,  and  uilN  wliieli  an-  al    liisi    wliilish. 
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183.     Hygrophorus  peckii  Atk. 
Jour,  of  MycoL,  Vol.  8.  1902. 

PILEUS  1-2  cm.  broad,  fragile,  convex-plane,  'broadly  umhilicate 
or  depressed,  glutinous  when  moist,  color  vaiying  pale  yellowish- 
flesh  color,  piiikii^h  or  riiuiccous-huff,  rarely  tinged  greenish,  gla- 
brous, pellucid-stria tulate  when  moist,  fading  somewhat  on  drying, 
GILLS  arcuate-decurrent,  distant,  rather  broad,  whitish  to  pale 
flesh  color,  trama  of  parallel  hyphae.  STEM  ;>-8  cm.  long,  2-4  mm. 
thick,  slender,  equal,  very  viscid,  shining,  concolor,  rarely  greenish 
at  apex,  hollow,  terete,  even.  SPOEES  broadly  elliptical,  6-8  x  5 
micr. ..  ODOR  present  or  absent ;  taste  mild. 

Gregarious  or  solitary.  On  the  ground,  moss,  etc.,  of  low,  wet 
woods  or  swamps  of  cedar  and  balsam  in  northern  Michigan, 
maple  and  oak  woods  of  the  southern  part  of  the  State.  Isle  Roy- 
ale,  Marquette,  New  Richmond,  Ann  Arbor,  etc.  Julj^-August, 
rarelj^  September.     Frequent. 

This  is  much  more  common  apparently  than  //.  lactus,  and  may 
represent  an  American  variety  of  that  species.  It  differs  from  H. 
psitticinns  by  the  form  of  the  pileus;  in  that  species  it  is  obtuse 
or  umbonate,  and  the  green  color  persists  longer  and  is  practically 
always  present  in  the  young  plant,  while  in  H.  peckii  the  green 
tinge  is  rare.  Both  these  species  are  very  slippery  on  the  stem  and 
cap  when  fresh  or  young. 

184.     Hygrophorus  psitticinus  Fr. 

Syst.  Myc,  1821. 

Illustrations:     Ricken,  Blatterpilze,  PI.  8,  Fig,  6. 
Michael,  Fiihrer  f.  Pilzfreunde,  No.  65. 
Swanton,  Fungi,  PI.  9,  Fig.  7-8,  1909. 
Cooke,  111.,  PI.  910. 

Gillet,  Champignons  de  France,  No.  346. 
Murrill,  Mycologia,  Vol.  2,  PL  27,  Fig.  4. 

PILEUS  l-o  cm.  broad,  campannlair,  then  convex-ex])anded  or 
plane,  umhonate  or  oMiise,  glutinous  and  slippery,  at  first  parrot- 
yreoi,  at  lengtli  varying  livid-reddisli,  i)inkish-flesh  color  or 
dingy  citron-yellowisl),  jtellncid-striate.  FLESH  thin,  subconcolor. 
GILLS  adnate,  ventricose,  thick,  subdistant,  greenish  or  incarnate- 
reddish  to  yellowisli,  intervenose.  trama  of  parallel  hyphae.     STEM 
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4-7  cin.  long,  2-~)  mm.  thick,  C'(]\i;il,  toiKjJiish,  even,  nry  viscid  when 
fresh,  glabrous,  undulate-uneven,  subpellucid,  green  above^  usually 
tinged  reddish-orange,  flesh-colored  or  yellowish  elsewhere,  hollow. 
SPORES  short  ellipticul,  smooth  (;-!..">  x  4-.")  micr.  BASIDIA 
slender,  36-40  x  5-0  micr. 

Gregarious  or  subcaespitose.  On  the  ground  in  low,  mossy  woods 
or  swamps,  or  in  grassy  places.  Marquette,  Houghton,  New  Kich- 
mond,  Detroit,  Ann  Arbor.  Throughout  the  State.  July-October. 
Rather  frequent. 

This  striking  species  is  one  of  the  few  bright  green  mushrooms. 
As  in  the  case  of  f^tro/tlKirin  (n  nit/iiiosa  and  Pholiota  aeruginosa, 
it  is  always  a  delight  to  come  across  this  beautiful  little  plant. 
The  green  color  soon  fades  out  when  exposed  to  the  wind  and 
light,  whereas  those  individuals  which  are  protected  by  leaves,  etc., 
retain  this  color  for  some  time.  There  is  no  cortlna  in  the  young 
stage,  and  the  gluten  is  derived  from  the  cuticle  of  the  pileus  and 
stem :  otherwise,  except  for  the  structure  of  the  gill-trama,  it  might 
be  confused  with  the  siibgenus  Limaeium.  Its  colors  are  sufficiently 
characteristic  in  the  early  stage  to  prevent  anyone  from  confusing 
it  with  other  Hygrophori. 

185.     Hygrophorus  unquinosus  Fr. 
Syst.  :\Iyc..   ISlM. 

llliistratioiis:     ("(.okc.  111.,  Rl.  024. 

<^iillet,  Champignons  de  France.  No.  3.">0. 

RILFT'S  2-5  cm.  broad,  fragile,  h('misphorical-cam]»ainilate,  Iheii 
s\il»('\pande<l,  obtuse,  graii  or  xinolqi  hrotm,  glahraiis,  jx'l lucid 
striate,  rtrif  riscid,  i-a<liate-\\  riuklefj  in  ;i;^e.  I-'LI-'SI[  ])alli(l.  thin, 
\ei-y  fi-agile.  <1TLLS  bi-oadly  adiiale,  siibventricose,  jinre  \rliitr, 
iliickish,  suhdistaiit.  ST1].M  .".  S  cm.  long,  ;->-S  mm.  thick,  siibeipial 
III'  \arionsly  tiiickened,  IidIIhw.  c(>iii|iresse<|,  risiid-slip/Hrtf,  glabrous, 
Ixidgnni.  Sl'OiniS  ellipi  ic.il.  7  S  x  1  .">  injci-.  I'ASllUA  .".O  :;.*i  x 
•'><"•  iiiicf.  Tiaiiia  \)\  gills  parallel.  (>I)()K  none  when  young. 
TAS'I'I':  niihi. 

<li-eg;irious  or  subcaespitose.  On  Ihe  ground  or  moss  of  low 
u  nods  (»i-  s\\ain|ts.  l)eli-oit,  .Mai(|uet  te.  Houghton.  . I  uly  September, 
i.'a  ihei-  rare. 

This  sjiecies  must  not  be  confused  with  //.  fiiliginnis  wliicii  lie- 
lungs  to  llie  sult;;enus   Limacium.  ami   has  a   solid   stem   and   a   \cil. 
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Context  of  fruit-body  fleshy,  putrescent,  that  of  pileus  sometimes 
membranous,  of  stem  sometimes  cartilajiiiioiis  or  horny;  neither 
leathery,  nor  vesiculose.  Stem  central,  eccentric,  lateral  or  lack- 
ing. Gills  well-developed,  acute  on  edge.  Spores  with  a  hyaline 
or  colored  epispore:  their  deposit  in  mass  on  white  paper  yields 
a  series  of  "prints"'  of  various  shades  of  white,  pink,  ochraceous, 
brown,  purple  or  black.  This  series  is  arbitrarily  divided  into  five 
artificial  groups  as  follows: 

(a)  Black-spored.     { Mchinofiporac)  :     Spore-print  black. 

(b)  l*uriile-l)rown-s}»ored.      iAiiKinrosporue)  :     Spore-print  dark 

purple  or  purple-brown. 

(c)  Rusty-spored  or  ochre-spored.     (Ochrosporac) :    Spore-print 

rusty-yellow,     rnsty-ljrown,     oclir"aceous    or    cinnamon- 
brown. 

(d)  Pink-spored.       (Rhodosporae) :      Spore-print    flesh-colored, 

rosy  or  j)ale  pink. 

(e)  White  spored.     (Leucosporac):    Spore-print  white. 

The  spore-])rint  is  in  many  cases  indis])ensable  in  determining 
the  proi)er  group  to  which  the  mushroom  belongs.  It  is  obtaine<l 
easily  by  cutting  off  the  stem  just  below  the  gills  and  laying  the 
cap,  with  gills  down,  on  a  piece  of  white  paper  and  covering  it  over 
niglit  with  a  dish  to  prevent  premature  drying.  ^Eushrooms  which 
have  been  kept  on  ice  do  not  seem  to  deposit  spores  thereafter, 
nevertheless  it  is  well  to  avoid  too  warm  a  place,  else  tlie  specimen 
Tiiay  iiiit]-efv.  The  coloi-  of  the  s]»ores  may  often  be  detected  at  the 
tiiiic  (if  collecting  by  the  deposit  already  made  on  the  ground  be- 
neath it  or  on  other  mushrooms  when  growing  in  a  cluster.  In  ma 
ture  specimens  tlie  gills  usually  become  colored  by  the  (•(•lor  of  the 
s[)ores,  but  when  young  Ihe  gills  are  geiuM-ally  white;  in  some 
species,  however,  tlie  gills  are  themselves  colored,  e.  g.,  Clitocj/hr 
illiidrns  jiiid  M i/c(  iKi  Irijiiiiii.  Alter  some  experience,  it  is  nsii;illy 
possilile  to  determine  tlie  grouj*  to  wliich  a  spe<'ies  Ix'longs  I>y  me.ins 
of  the  microscope.  The  <lelicat(i  tint  of  the  color  fm-  eacli  mdiip  is 
tlieii  (liscei'iiihle  iirtlie  eiiis[»oi-e  of  e.-icli  m.iliii-e  sjnti-e.  Tliis  method 
is  esperiiilly  iisefiil  ill  cjises  u  liere  it  is  a  (piestioii  of  the  presence 
of  tiie  |)ur|)le  tint  oi  the  purple  brown-spored  plants;  the  spore- 
niMss  or  j,'ills  (»fteii  ;iiipe;i|-  eiiliiely  d.irk  lil-owii  to  the  naked  exc  in 
species  w  iiose  separate  spuies  iia\e  a  purple  tint  umler  the  micro- 
scope. 
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MELANOSPORAE 
Coprinus  Pers. 

(I'ROF.    L.    H.    PENXINGTON) 

(From  the  Greek,  kopros,  dung.) 

Spores  dark  brown  or  black;  gills  free  or  slightly  attached,  at 
first  closely  in  contact  laterally,  separated  in  many  cases  by  pro- 
jecting cystidia,  soon  deliquescing,  or  drying  quickly  to  a  black  line 
upon  the  lower  side  of  pileus.  Many  small  species  develop  at  night 
and  almost  entirely  disappear  by  morning.  The  flesh  of  the  pileus 
is  thin,  in  the  smaller  species  often  membranaceous  or  apparently 
lacking  entirely.  A  universal  veil  is  present  in  a  majority  of  the 
species.  The  stem  is. fleshy  to  fibrous.  Most  of  the  species  grow 
upon  dung  or  richly  manured  ground,  several  upon  wood  or  veg- 
etable debris,  and  a  few  upon  lawns,  sand,  or  even  upon  walls  in 
cellars. 

The  spores  of  the  dung  inhabiting  species  usually  germinate  read- 
ily to  produce  a  fine  white  or  colorless  mycelium  upon  which  sporo- 
phores  will  often  appear  within  7-10  days  after  the  spores  are  sown. 
C.  radiatvs,  various  forms  of  C.  cpliemerus,  C.  potouillardi,  C.  semi- 
lanatus,  C.  narcoticus  and  several  similar  kinds  are  readily  grown 
in  pure  cultures  in  the  laboratory.  C.  sclerotigenous  grows  from 
rather  small  black  sclerotia  in  dung  or  in  a  mixture  of  soil  and 
dung.  Some  of  the  wood  inhabiting  species,  G.  laniger  and  C.  rad- 
ians are  often  found  growing  from  dense  masses  of  fine  yellow  my- 
celial threads,  called  o.:onium.  Others,  e.  g.  C.  quadrifidus,  grow 
from  tough  coarse  black  fibres,  termed  rliizomorplis.  The  pileus  is 
scaly  from  the  breaking  up  of  the  cuticle  into  rather  large  squamose 
scales  in  the  Comati;  into  fine  innate  fibrils  in  the  Atramentarii ; 
smooth  but  covered  at  first  with  fioccose,  mealy  or  granular  scales, 
which  wholly  or  partly  disappear  in  the  Picacei  and  Tomentosi;  or 
pruinose  with  minute  hairs  in  forms  of  C.  epUemerus  and  G.  radi- 
atus.  The  stem  is  stuffed  or  hollow,  fleshy  or  fleshy-fibrous,  often 
very  fragile.  It  differs  in  texture  from  the  trama  of  the  pileus 
and  usually  separates  easily  from  it.  The  gills  are  white  at  first. 
In  some  species  they  become  purplish  then  black,  m  others  they 
liecome  brown  or  smoky,  then  black.  They  are  free  or  slightly  at- 
tached, or  adnate  in  a  few  species. 

The  universal  veil  is  usuallv  seen  as  scales,  fibrils  or  granules  at 
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the  base  of  the  stem  or  iipou  the  pileus.  In  a  few  iustauces  it 
forms  a  movable  ring  npou  the  stem  in  C.  comatus,  C.  bulhilosiis 
and  frequently  in  C.  sterquilimis;  in  the  last  named  species  the 
veil  may  form  a  distinct  volva  at  the  base  of  the  stem.  The  taste  is 
mild  and  the  odor  is  usually  pleasant.  A  few  species,  as  C.  quad- 
rifidua  and  ('.  iKiivotiriis,  ha\e  a  strong  disagreeable  odor.  None  of 
the  species  of  Coprinus  are  considered  poisonous  and  many  are 
Jiighly  esteemed   l)y  the  mycoidiagist. 

The  s})ores  are  very  dark  brown  or  sooty  black  in  mass.  By 
transmitted  light  they  vary  from  light  brown  to  very  dark  brown  or 
smoky  black.  There  is  a  wide  variation  in  the  size  and  shape  of 
the  spores.  Some  species  may  be  identified  by  the  spores  alone  as 
C.  insif/iiis,  ('.  hoiidicri  .nid  some  forms  of  ('.  cplicnicrufi,  etc. 

The  genus  can  be  disidcd  into  two  fairly  distinct  groups  (see 
^lassee.  Ann.  IJol..  \'ol.  10,  i>.  12:5,  181)')  i  according  to  the  size  of  the 
plant  and  the  tliirkness  of  tlesli  or  cuticle  covering  the. gills;  these 
groups  can  l)e  further  subdivided  into  sections  as  follows: 

A. 


P.. 


I'elliculosi : 

I. 

Comati 

TI. 

Atramentarii 

III. 

Picacei 

I\'. 

Tomentosi 

v. 

Micacei 

vr. 

(rlabrati  (No  .species  reported) 

Veli  formes: 

vir.. 

Cyclodei 

VITT. 

Lanulati 

TX. 

I'-urfurelli 

X. 

Tr('mciY)bii 

Key  to  the  Species 

(A)      Plants  larpe.   usually  over  ?>  cm.   broad;    pilous   fleshy  or  sub-fleshy, 
(a)     Pileus  witli  rulicle  torn  into  distinct  scales  or  almost  smooth, 
(b)     Cuticle  torn  into  distinct  scales;   ring  or  volva  present. 

(c)     Sjjorcs  over  L'O  micr.  Iouk;    volva  usually  evident.       188.       C. 

stir(ii(iUnus  Fr. 
(cc)     Spores  less  than  20  micr.  long;   movable  ring  usually  present 
upon   steni. 
(d)     Pileus  cylindrical;  spores  15-17  micr.  long.     18G.     C.  comdtus 

Fr. 
fdd)     Pileus    ovate;    spores    less    than    15    micr.    long.      187.      C. 
ov'itiis   Vr. 
(hi))      Pileus  smooth  or  witli   innate  fibrils. 

(c)      Spores    smooth,     plants    usually    densely    caespltose.     ISO.     C. 

iitntmrntdriuH  Fr. 
fee)      Spores  distinctly  warfed.     190.     C.  insiiitiis  Pk. 
(aal     futicle    not    torn    into    scales;    veil    breaking    up    into    .sup«Tliiial 
patches,  scales,  or  granules. 
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(b)     Veil  felt-like,  breaking  up  into  areolate  patches. 

(c)     Rhizomorph  or  ozonium  not  evident;  plants  densely  caespitose. 

192.    C.  ebulbosiis  Pk. 
(cc)     Rhizomorph  or  ozonium  present. 

(d)     Plants  growing  from  rhizomorph;    5-8  cm.  broad.     191.     C. 

giiadrifidus  Pk. 
(dd)     Plants  growing  from  fine  yellow  ozonium;    1-3  cm.  broad. 
19.3.     C.   lanigcr  Pk. 
.    (bb)     Veil  not  as  above. 

(c)     Veil  of  fibrillose  scales  or  a  dense  coat  of  white  mealy  vesicles. 
(d)     Spores  less  than  10  micr.  long, 
(e)     Gills  broad;   growing  upon  sand.     199.     C.  arenaUis  Pk. 
(ee)     Gills  narrow. 

(f)     Disk  livid;   upon  rotten  wood  in  forest.     197.     C.   lago- 

pides  Karst. 
(ff)      Disk  buff;    upon  cellar  walls.     198.     C.  jonesii  Pk. 
(dd)     Spores  more  than  10  micr.  long, 
(e)     Gills  attached. 

(f)     Disk  obtuse;  reddish  or  reddish  brown.     202.     C.  domes- 

ticMS  Ft. 
(ff)     Disk  narrow,  not  colored;  veil  often  composed  of  mealy 
vesicles.     200.     C.  nivcus  Fr. 
(ee)     Gills  free. 

(f)     Pileus  at  first  cylindrical.     196.     C.  tomentosus  Fr. 
(ff)     Pileus  not  cylindrical. 

(g)     Veil  more  or  less  mealy;   plants  small,  not  in  troops, 
(h)     Spores  11-13  micr.  long.     201.     C.  semilanatus  Pk. 
(hh)     Spores  15-17  micr.  long.     200.     C.  nlveus  Fr. 
(gg)     Veil  never  mealy;   plants  large;  in  troops  upon  dung 
heaps, 
(h)     Stem  not  rooting.     194.     C.  fimetarius  Fr. 
(hh)      Stem  rooting.     195.     C.  fimetarius  var.  macrorhizus 
Fr. 
(cc)     Veil  of  small  granules  or  micaceus  particles, 
(d)     Spores  less  than  10  micr.  long. 

(e)     Plants    not    growing    from    ozonium;     densely    caespitose. 

203.     0.  micaceiis  Fr. 
(ee)     Plants  from  ozonium  or  at  least  with  radiating  mycelium 
at  base  of  stem,  single  or  caespitose.     204.     C.  radians  Fr. 
(dd)      Spores  10-12  micr.  long.     200.  ,  C.  micaceus  var.  conicus  Pk. 
(AA)     Pileus  thin,  plicate;   if  subfleshy  then  less  than  3  cm.  broad  when 
expanded, 
(a)     Veil  present  as  superficial  scales  or  granules. 

(b)     Ring  present  upon  the  stem.     205.     C.  bulbilosus  Pat. 
(bb)     Ring  absent. 

(c)     Pileus  covered  with  a  dense  white  floccose  or  mealy  coat, 
(d)     Spores  12  micr.  or  more  long. 

(e)     Spores  12-13  micr.  long.     201.     C.  semilanatus  Pk. 
(ee)     Spores  15-16  micr.  long.     200.     C  niveus  Fr. 
(dd)     Spores  less  than  12  micr.  long. 

(e)     Plants   growing   from   black    sclerotia   in    dung.      207.      G. 

sclerotigenons  E.  &  E. 
(ee)     Not  growing  from  sclerotia. 

(f)     Plants  growing  upon  plant  stems.     209.     C.  hrassicae  Pk. 
(ff)     Plants  growing  upon  dung  or  soil. 

(g)     Odor   strong;    spores   10-11   micr.   long.     208.     C.   nar- 

coticus  Fr. 
(gg)     Little  or  no  odor;   spores  6-8  micr.  long.    '   206.       C. 
stercorarius. 
(cc)     Pileus  with  a  few  micaceus  particles  or  granules, 
(d)     Spores    ovate    triangular    or    pentagonal,    compressed.      210. 

C   patouillardi   Quel, 
(dd)     Spores  elliptical.     211.    C.  radiatus  Fr. 
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(aa)     No  veil  present, 
(b)     Spores  angular. 

(c)     Spores    key-stone    shaped;    plants    growing    upon    ground    in 

woods.     214.     C.   houdieri  Quel, 
(cc)     Spores    not   key-stone   shaped;    plants    upon    dung.     213.      C. 
ephemerus  Fr.  form, 
(bb)     Spores  not  angular. 

(c)     Plants  growing  upon  dung  or  recently  manured  ground.     213. 

C.  ephemerus  Fr. 
(cc)     Not  growing  upon  dung. 

(d)     Growing    among    grass;    spores    broadly   ovate,    compressed. 

215.     C.  pUcatilis  Fr. 
(dd)     Growing   in   woods;    spores   gibbous-ovate.     213.     C.   silva- 
ticus  Pk. 

PELTACVLO^I.  IMlens  covered  with  a  distinct  fleshy  or  mem- 
branous cuticle,  not  splitting  along  the  lines  of  the  gills  but  be- 
coming lacerate  and  revolute.     Plants  usually  large. 

Section  I.  Coiiiati.  Ring  formed  from  the  free  margin  of  the 
volva ;  cuticle  torn  into  scales. 

186.     Coprinus  comatus  Fr.     (Edible) 
(The  Shaggy  Mane) 

Fries,  Epicr..  p.  24:!. 

Illustrations:     Cooke,  111.,  PI.  fi.^S. 

Murrill,  Mycologia,  Vol.  1,  PI.  ?j.  Fig.  3. 
Atkinson,  Mu.shrooms,  Fig.  31-38. 
Hard,  Mushrooms,  Figs.  2G0,  270. 
Gillet,  Champignons  de  France,  No.  174. 
Patouillard,  Tab.  Analyt.,  No.  448. 

PILKUS  7-10  cm.  high,  cylindrical,  then  more  or  less  expanded, 
at  first  even,  the  cuticle  l^ecoming  toni  into  broad  adj)ressed  scales, 
pale  ochraceous,  becoming  darker  in  ago,  interstices  whilisli. 
<1ILLS  up  to  12  mm.  Iti-oad.  almost  fi-cc',  -white,  crowded.  Ilicii  ])iid< 

ish,  at  lenglh   l.hic!..     S'ri'l.M    lo  1.")  cm.   long,  12-17  i.   lli'irk.  sub 

(•(|u,il.  slightly  attenuated  upwards,  white,  even,  hollow,  iiumc  or 
less  Imlbous,  bulb  solid,  T-iiig  movable.  Sl'Dlil-'S  almost  bbnlc,  <dli|i 
t  ic;il.   I."!  IS  x  7  S  iiijcr. 

^  iregari(Mis.  in  lawns  and  lit-ids.  nciv  coiniiioii  in  ant  ninii,  occa 
sional  in  S])ring. 

'i'lic  Sliaggy  .Mane  is  pi'nbalily  nmrc  gcnci-ally   nscd   I'ov  f I   tlian 

anv    ollici'   ('u|iiinns.      I'y    many    |tcu[ilr,    how cnci'.    il    is    not    consid 
rrcd  ('(pial   in  (pialily  to  ( 'd/iriniis  Dtiraoiis. 
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187.     Coprinus  ovatus  Fr.     (Edible) 

Fries,  Epicr.,  p.  242. 

Illustrations:     Schaeffer,  Icon.,  Tab.  7. 
Cooke,  111.,  PL  059. 

PILEUS  about  5  cm.  across  when  expanded,  at  first  ovate  and 
covered  with  an  even  pale  ochraceous  cuticle,  which  becomes  broken 
into  large  concentric  scales,  the  apical  portion  remaining  intact  like 
a  cap,  margin  striate.  FLESH,  thin,  white.  GILLS  about  4  mm. 
broad,  free,  distant  from  the  stem,  whitish  then  black.  STEM  6-10 
cm.  long,  10  mm,  thick,  attenuated  upwards,  flocculose  or  fibrillose, 
white,  hollow,  the  lower  portion  bulbous,  solid,  rooting,  ring 
evanescent.     SPORES  smoky  black,  11-12  x  7-8  micr. 

This  plant,  which  is  often  considered  as  a  smaller  form  of  Cop- 
rinus comatus  Fr.,  was  found  but  once  growing  upon  a  lawn  at 
Palmyra,  Mich.  It  differs  from  Coprinus  comatus  Fr.  in  that  it  has 
a  smaller  ovate  pileus  and  smaller  spores.  In  the  specimens  found 
the  pileus  was  about  3  cm.  high  and  the  spores  11-13  x  7  mm.  But 
for  its  much  smaller  spores  the  plant  might  easily  be  taken  for  a 
form  of  Coprinus  sterquilinus  growing  in  soil.  In  shape  and  color 
the  spores  of  Coprinus  comatus,  C.  ovatus  and  C.  sterquUinus  are 
very  similar.  In  size,  however,  there  is  much  variation,  the  meas- 
urements running  from  11  microns  in  C.  ovatus  to  2G  microns  in  C. 
sterquilinus. 

188.     Coprinus  sterquilinus  Fr.     (Edible) 

Fries,  Epicr.,  p.  242. 

Illustrations:     Patouillard,  Tab.  Analyt.,  No.  437. 

Gillet,  Champignons  de  France,  PL  130  (as  C.  ohlectus  Fr.). 

Cooke,  111.,  PL  GOO. 

Murrill,  Mycologia,  Vol.  3,  PL  49,  Fig.  3. 

Plate  XXXII  of  this  Report. 

PILEUS  5-0  cm.  broad  when  expanded,  at  first  short  cylindrical, 
conical  then  expanded,  white  tinged  with  brown  or  fuscous  at  disk, 
cuticle  at  first  villous  or  silkj^,  later  torn  into  squarrose  scales 
especially  at  disk.  FLESH  thin,  white,  sulcate  half  way  to  disk. 
GILLS  free,  white  then  purplish,  soon  becoming  black.  STEM  10- 
15  cm.  high,  slightly  attenuated  ujjward.  sul)fibrillose,  white  slowly 
becoming  discolored  when  bruised,  often  entirely  black  with  s})ores. 


CLASSIFICATION   OF  AGARICS  211 

hollow,  base  solid,  thickened,  peronate,  the  sheath  or  volva  with  a 
free  margin.     Si'UKES  18-ii5  laier.,  smoivv  black. 

In  old  manure,  straw,  or  in  manured  ground.    June. 

This  plant  has  been  reported  as  Coprinus  stowcoleits  Lindb.  It 
is  also  Coprinus  macrosporiis  Pk.  When  growing  in  manured 
ground,  the  volva  is  not  as  evident  as  when  the  plant  grows  in  old 
manure  or  straw.  From  plates  and  descriptions  it  appears  that 
this  plant  has  also  been  called  Coprinus  oNectus  Fr.  In  the  her- 
barium of  the  New  York  Botanical  Garden  a  specimen  from  Kew 
labeled  Coprinus  ohlcctus  Fr.  is  ver}'  plainly  Coprinus  stcrquilinus 
Fr.  Moreover  in  a  collection  of  many  individuals,  specimens  may 
be  picked  out  whicii  tit  the  description  of  C.  sterquilinus,  C.  steno- 
coleus,  C.  ohlectus  and  C.  mncrosporus  respectively.  It  is  very  prob- 
able that  these  names  are  all  synonyms. 

The  plants  are  frequently  found  in  June  upon  old  manure  which 
has  been  lying  out  in  the  open  over  winter  or  in  heavily  manured 
ground.  The  young  unexpanded  plants  resemble  rather  small  short 
specimens  of  C.  comniu.s  Fr.  T'ndoubtedly  C.  stcrquilinus  Fr.  is 
frequently  taken  for  C.  comatus  or  C.  ovatus.  In  fact  the  writer 
has  had  typical  specimens  of  C.  sterquilimis  pointed  out  to  him  by 
a  iiiushr<»(tiii  collector  as  "the  shaggy  mane  mushroom,  very  good  to 
e;it." 

Tlie  gills  sometimes  remain  jterfectly  white  for  several  hours  and 
then  change  rapidly  through  a  purplish  color  to  a  smoky  black.  The 
flesh  is  thin  and,  as  the  pileus  expands,  it  often  becomes  revolute 
and  in  bright  sunshine  it  dries  in  this  condition.  Sometimes  the 
stem  becomes  dark  when  bruised  or  when  dried.  Usually,  however, 
it  remains  white  unless  it  becomes  covered  with  spores. 

This  mushroom  is  edible  and  has  a  more  pronounced  "mushroom" 
fl;i\<)i*  than  the  ordiiiiny  Coprinus.  ^Mcllvaine  says.  ^'Coprinus 
VKtcroHponis  is  an  excellent  s|»('cies,  higliei-  in  thiNoi-  than  any  other 
CopT-inns."" 
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Section  II.  Atramcntaru.  Ring  imperfect,  not  volvate,  squam- 
ules  of  pileus  minute,  innate. 

189.     Coprinus  atramentarius  Fr.     (Edible) 
Fries,  Epicr.,  p.  243. 

Illustrations:     Cooke,  111.,  PI.  622. 

Gillet,  Cliampignons  de  France,  ]S"o.  172. 
Atkinson,  Mushrooms,  Fig.  39-42. 
Hard,  Mushrooms,  Fig.  271-272. 
Murril],  Mycolgia,  Vol.  1,  PI.  3,  Fig.  4. 

PILEUS  5-8  cm.  broad  when  expanded,"  ovate  then  expanded, 
firm,  often  lobed  and  plicate,  grayish,  silky  fibrous,  or  minutely 
mealy,  apex  brownish,  often  minutely  squamulose.  FLESH  thin. 
GILLS  crowded,  broad,  venti'icose,  free,  white  then  black,  often  with 
a  purplish  tinge.  STEM  10-15  cm.  high  by  1-2  cm.  thick,  white,  silky 
shining,  hollow,  ring  basal,  very  evanescent.  SPORES  11-12  x  5.5-6 
micr.     CYSTIDIA  numerous,  large,  subcylindrical. 

Common,  gregarious  or  densely  caespitose,  about  stumps  or  on 
rich  soil,  but  not  upon  dung. 

Both  the  smooth  and  the  scaly,  or  squamulose,  forms  are  found. 
These  characters  often  seem  to  depend  upon  weather  conditions,  the 
smooth  form  being  found  under  moist  atmospheric  conditions  and 
the  scaly  form  under  dry  atmospheric  conditions. 

Its  close  broad  gills  make  it  very  thick  and  meaty  in  the  unex- 
panded  condition.  For  this  reason  some  people  consider  this  species 
the  most  desirable  Coprinus  for  the  table. 

190.     Coprinus  insignis  Pk. 
Peck,  N.  Y.  State  Mus.  Rep.  26,  p.  60,  1874. 
Illustration :    Plate  XXXIII  of  this  Report. 

PILEUS  5-7.5  cm.  broad,  ovate  then  campanulate,  thin,  sulcate- 
striate  to  the  disk,  grayish  brown,  glabrous  or  with  a  few  innate 
fibrils,  disk  sometimes  cracking  into  small  areas  or  scales.  GILLS 
free,  ascending,  crowded.  STEM  10-14  cm.  high,  10  mm.  thick, 
hollow,  slightly  fibrillose,  striate,  white.  SPORES  10x7  micr., 
rough. 

About  trees  in  woods. 

This  plant  was  found  but  twice  in  low  woods  at  Ann  Arbor.  It 
resembles  C.  atramrniarins  in  some  respects  but  differs  very  decid- 
edly in  the  distinctly  warted  spores. 
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Section  III.  Picacei.  Universal  veil  tlocculose,  at  first  contin- 
uous, then  torn  into  superficial  areolate  patches  by  the  expansion 
of  the  pileus. 

191.     Coprinus  quadrifidus  Pk. 
N.  Y.  State  Mus.  Kep.  50,  p.  106,  1897. 
Illustration :    Plate  XXXIV  of  this  Report. 

PILEUS  5-8  cm.  broad,  oval  then  canipanulate,  finally  more  or 
less  expanded,  thin,  margin  becoming  revolute;  covered  at  first  with 
a  floccose-tomentose  veil,  which  soon  breaks  into  evanescent  flakes 
or  scales  and  reveals  the  finely  striate  surface  of  the  pileus;  whit- 
ish, becoming  gray  or  grayish  brown  with  age;  margin  often  wavy 
or  irregular.  GILLS  broad,  thin,  crowded,  free,  at  first  whitish, 
then  dark  purplish  brown,  finally  black.  STEM  7-10  cm.  long  by 
0-8  mm.  thick,  e(|unl  or  slightl.\'  lajtoring  upward,  liollow,  white, 
floccose-squamose,  sometimes  witli  ;ni  evanescent  ring  at  the  base. 
SPORES  7.5-10  X  4-5  micr. 

<  Ii-('garious  or  caespitose  ujtoii  or  near  decaying  stnmi)s  or  logs, 
growing  from  an  al)nn(lant  iliizomoi-j)!!.     Ann  Arbor,  Bay  View. 

Altliough  nothing  is  said  in  the  original  description  about  the 
rliizoiiior]»h,  some  lew  strands  may  Ik*  seen  at  the  l>ase  of  the  stem 
in  some  of  the  type  specimens.  Tlie  writer  lias  fotmd  this  jtlant 
growing  in  New  York  from  richly  (]<'\('1o]i(m]  rlii/.oniorish  upon  the 
roots  and  trunk  of  dead  basswood. 

192.     Coprinus  ebulbosus  Pk. 

I'.iill.  Ton-.  P,ot.  CI.  22,  1805. 

I  lliisl  rat  ions  :      iiiii-d,   .M  nsliioonis.  I'^ig.   'J74. 

IMatfs  WW  and   X  X  X  \' 1   of  tliis  KN-port. 

PILET^S  57  cm.  broa<l,  thin,  cainpamilatc.  somewhat  striate, 
grayish  l»i-o\vn.  maigiii  at  length  rev(»lnte,  lacerate<l,  cuticle  break- 
ing into  broad  sniieilicial  |iersistciit  wliitisli  scab's.  < !  I  I^LS  nar- 
row, tliin,  (low  (led.  Tree,  slate-colored  becoming  black.  STIPI--  7  15 
cm.  long.  10  15  mm.  lliick.  e(|iial.  ludlow,  while.  SjMUM-S  7.5  1(1  x 
5  micr.,  elli|il  ical. 

Caespitose  near  or   upon  <lecaying  t  ices  «n'  stumps. 
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193.     Coprinus  laniger  Pk.  ' 

Bull.  ToiT.  Bot.  CI.  22,  491,  1895. 
Illustration:     Plate  XXXVII  of  this  Eeport. 

PILEUS  12-25  mm.  broad,  thin,  conical  or  campanulate,  pallid, 
tawny  or  grayish-ochraceous,  sulcate-striate,  covered  with  tawny, 
tomentose  or  fioccose  scales,  which  wholly  or  partly  disappear. 
GILLS  crowded,  whitish,  then  brownish  black.  STEM  2.5  cm.  long, 
2-4  mm.  thick,  slightly  thickened  at  base,  hollow,  white,  jjruinose. 
SPOKES  7-10x4  micr.,  oblong-elliptical. 

Caespitose  or  gregarious  upon  or  near  decaying  wood.  Unfor- 
tunately the  type  specimens  of  this  species  have  been  lost.  The 
plants  referred  to  this  species  are  found  growing  from  a  more  or 
less  i)rofusely  developed  yellow  ozonium  u])on  various  kinds  of  de- 
caying wood. 

The  three  species  C.  laniger,  C.  ehulbosus  and  C.  quadrifidus, 
seem  to  be  distinct  forms  in  a  perplexing  group  of  brown- 
spored  wood-inhabiting  Coprini,  which  are  as  yet  very  imperfectly 
known.  C.  laniger  is  smaller  than  either  of  the  others  and  we  have 
always  found  it  associated  with  the  fine  strands  of  yellow  ozonium. 
It  resembles  C  radians,  but  it  has  a  thicker  veil,  which  breaks  into 
evident  patches  instead  of  minute  particles  as  in  C.  radians. 

C.  qiiadrifidus  and  C.  ebulhosiis  are  not  readily  distinguished  and 
may  both  prove  to  be  the  species  which  have  been  known  as  C.  floc- 
culosus  (DC)  Fr.  or  C.  (Agaricus)  domesticus  Bolt. 

Section  IV.  Tomentosi.  Universal  veil  a  loose  villose  web  which 
becomes  torn  into  distinct  fioccose  scales. 

194,     Coprinus  fimetarius  Fr. 
Fries,  Epicr.,  p.  245. 
Illustration :     Plate  XXXVIII  of  this  Report. 

PILEUS  2.5-5  cm.  across,  clavate  then  conico-expanded,  soon 
split  and  revolute,  grayish,  apex  tinged  with  brown,  at  first  covered 
with  white  fioccose  scales,  then  naked,  rimose-sulcate ;  disk  even, 
flesh  thin.  GILLS  free,  lanceolate,  becoming  linear  and  wavy,  very 
early  becoming  black  with  spores  and  rapidly  deliquescing.  STEM 
12-15  cm.  long,  4-0  mm.  thick,  hollow,  thickened  at  the  solid    base. 
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white,  squamulose.     SPORES  lL»-U  x  7-8  niicr.     CVSTIDIA    large 
and  numerous. 

Solitary  or  in  troops.  Common  upon  dung  heaps.  The  clavate 
caps  already  dark  with  spores  may  be  found  emerging  late  in  the 
afternoon  or  in  the  evening.  In  the  morning  there  will  be  little 
remaining  excei»t  a  small  mass  of  inky  fluid  at  the  apices  of  the 
stems. 

195.     Coprinus  fimetarius  var.  macrorhiza  Fr. 

Fries,  Hym.  Eur.,  p.  324. 

Illustrations:     Cooke,  111.,  PI.  (hO. 

Massee,  Ann.  Bot.,  Vol.  10,  PI.  X,  Fig.  1. 

Hard,  Mushrooms,  Fig.  275. 

Gillet,  Champignons  de  France,  No.  178. 

I'lLEUS  at  first  with  feathery  squamules  which  become  more  or 
less  squarrose,  esi)ecially  at  the  disk  where  they  often  form  a 
crown.  STI^M  short,  villous,  often  sub-bulbous  and  with  a  more 
or  less  elongated  base. 

The  type  and  this  variety  are  very  common,  the  latter  being 
rather  more  frequently  found  than  the  former.  In  moist  weather 
they  may  be  found  in  almost  auy  dung  hea]>,  a  fiesh  ti-ooj*  appear- 
ing each  evening  and  disappearing  early  tiic  follow  ing  day.  Tlicre 
seems  to  be  consi<lerable  variation  in  size,  length  of  root  and  char- 
acter of  scales.  In  the  typical  form  the  root  is  usually  reduced  to 
a  rather  indefinite  mass  of  hyj)hae,  while  the  scales  are  more  or  less 
scpiarrose  over  the  entire  surface.  In  the  variety  the  veil  is  more 
silky  ami  closely  ajijiressed  to  tlie  |)il(Mis,  Infer  becoming  stpiari-ose 
at  the  <lisk  forming  a  crown  of  scales. 

196.     Coprinus  tomentosus  I'r. 
Fries,  l']pici-..  p.  2I(!. 
illiislriilioii  :      r.ulliiird.   t.    1  .".8. 

I'iUirS  L'..")  I  (111.  liiiii;.  sijli  iiiciiilii  aii;ic('(»ns.  ex  li  iid  iii;il,  iiiiridwly 
conical,  then  expanding  and  s|tliHing,  slri;ile.  Iloccose  loincntose, 
l»ale  gi-ay,  the  fbn-cosc  veil  iieconiing  lorn  inio  more  or  less  persist- 
ent llnkcs  (»!•  |);itclics  ii|i(i|i  llic  r.\|i;ilidrd  Jiilciis.  <  1  I  LLS  firt'.  nar 
I'ow  .  STII.M  .">  7  (III.  I(piig.  I  .">  iiini.  (Iiick,  ('(pnil  or  sliglilly  enlarged 
below  .  Iiolldw  ,  \cl\fly.  while  oi-  grayish.  SIM  )lvl]S  12  I.",  x  7  S  niicr., 
ellt|.lie:il. 
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Solitary  or  gregarious  upon  dung  or  various  kinds  of  debris. 
Tliis  is  one  of  the  earliest  species  of  Coprinus  to  appear  in  the  spring. 
The  long  cylindrical  or  narrowly  conical  pileus  distinguishes  this 
plant  from  the  various  forms  of  C.  fimetarius,  which  usually  appear 
a  little  later  in  the  season. 

This  may  be  the  C.  lagopus  of  various  authors. 

197.     Coprinus  lagopides  Karst. 

Karsten,  Hatts.,  1,  535. 

Illustrations:     Massee,  Ann.  Bot.,  Vol.  10,  PI.  10,  Figs.  20-22. 

PILEUS  4-7  cm.  broad,  very  thin,  compauulate,  sulcate,  grayish, 
disk  livid,  ornamented  with  free  white  scales  joined  by  hairs. 
GILLS  subcrowded,  narrow,  remote,  black.  STEM  up  to  17  cm. 
high,  white,  floccose,  hollow,  equal.  SPORES  G-8  x  5-6  micr.,  apic- 
ulate.     Upon  very  rotten  wood  in  forest. 

Found  once  at  Bay  View.  We  have  found  this  pllint  in  New 
York  also. 

198.     Coprinus  jonesii  Pk. 
Peck,  Bull.  Torr.  Bot.  Club  22,  p.  206,  1895. 

PILEUS  2.5-5  cm.  broad,  at  first  blunt,  or  truncate,  becoming 
campanulate  or  broadly  convex,  submembranaceous,  grayish,  buff 
at  apex,  covered  at  first  with  white  or  tawny-cinereous  floccose 
scales  which  wholly  or  partly  disappear  with  age,  striate,  margin 
revolute  and  splitting.  GILLS  crowded,  linear,  free,  whitish,  be- 
coming black.  STEM  5-9  cm.  long,  -1-7  mm.  thick,  equal  or 
slightly  tapering  upward,  minutely  floccose,  hollow,  white. 
SPORES  7.-5-8.5  x  6  micr.,  broadly  elliptical. 

Fragile,  sometimes  caespitose.  Found  upon  the  wall  in  a  cellar 
at  Ann  Arbor.  Peck  says  "This  species  is  closely  related  to  C. 
fimetarius  of  which  it  might  easily  be  considered  a  variety,  but  it 
is  elisily  distinguished  by  the  truncate  apex  of  the  young  pileus, 
the  difi'erentlj^  colored  pileus  and  smaller  spores."  It  grew  on  what 
appeared  like  uncracked  hard  and  dry  plaster  of  the  wall. 
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199.     Coprinus  arenatus  Pk. 
Peck,  N.  Y.  State  Mus.  Kep.  40,  p.  107,  1892. 

PILEU8  2..J-5  cm.  I)r();hl,  liiiii.  ;ii  lii-si  broadly  <)\"ate  or  siib- 
hemispherical,  soou  convex  or  campaniilate,  adorned  with*  small 
white  tomentose  scales,  striate  on  the  margin,  whitish  or  grayish- 
white,  becoming-  grayish-brown  with  age,  reddish  brown  in  dried 
plant.  GILLS  crowded,  broad,  free,  grayish-white,  soon  purplish- 
brown,  finally  black,  furnished  with  numerous  cystidia.  STEM 
2.5-5  cm.  long,  2-1  mm.  thick,  e(pial,  glabrous,  hollow,  white. 
SPOKES  7.5-0x0-7.5  niicr.,  broadly  ovate  or  subglobose,  purplish 
brown  by  transmitted  light. 

Solitary  or  gregarious  in  sandy  soil,  Ann  Arbor.  The  mycelium 
binds  the  sand  together  in  balls  at  the  base  of  the  stem. 

200.     Coprinus  niveus  Fr. 

Fries,  Epicr.,  p.  24(). 

Illustration:    Cooke,  111..  PI.  07:]  15. 

P ILEUS  1.5-2.5  cm.  acro.ss,  elliptical  then  campanulate  and  ex- 
])anded,  submembranaceous,  almost  persistently  covered  with 
siiow-wliite  lloccosc  down.  (JILLS  sliglilly  attached,  narrow,  be- 
coming blackish.  STEM  4-S  cm.  high,  subequal  or  slightly  attenu- 
ated  upwards.  \illos(',  white,  liollow.     SP()K1]S  10x11-1:5  micr. 

This  j)lant  is  frequently  found  upon  dung  hea])S,  street  sweeiungs 
or  in  recently  manured  ground.  Upon  the  pileus  the  veil  is  of  a 
mealy  nature  but  the  tomentose  character  shows  at  the  margin  of 
the  i)il('ns  and  upon  tlic  stem.  Tiic  spores  are  somewhat  flattened, 
mcasnriiiu   l.")-17.\  11    to   Kl  \  S  10  mici-. 

Th(?  ])lant  referred  to  this  species  is  C.  stcrconirins  (Hull.)  I'r. 
and  lias  been  disti'ibnted  under  that  name  in  Sydow  Mycotheca 
Marihoa,  Xo.  2101. 

201.     Coprinus  semilanatus  Pk. 

X.  V.  State  Mns.   Kep.  1' I .  |>.  71.   1S72. 

Illustrations:     X.  V.  Stale  Museum   Kejioit   21.   i'l.    I,   I'ig.   15  IS. 

I'lMirS  2  2.5  cm.  broad,  con\e\'  then  e.\|ianded  ami  rexolnle, 
sometimes    split,    siilimemlira  naceous.    tinely    ami    nhscnrely    rimose- 
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striate,  farinaceo-atomaceous,  white,  then  pale  grayish-brown. 
GILLS  narrow,  close,  free.  STEM  10-15  cm.  high,  slightly  tapering 
upward,  fragile,  hollow,  white,  the  lower  half  clothed  with  loose 
cottony  flocci  which  rub  otf  easily,  upper  half  smooth  or  slightly 
farinaceous.  SPOKES  12. .5  micr.,  broadl}'  elliptical.  Kich  ground 
and  dung. 

This  plant  is  frequently  found  on  coav  dung  in  woods  and  shaded 
pastures.  It  resembles  C.  niveus  Fr.  but  differs  from  it  in  its 
smaller  size,  free  gills  and  constantly  smaller  spores.  The  spores 
in  both  species  are  broadly  elliptical  and  somewhat  flattened. 
This  fungus  grows  readily  from  spores  in  laboratoiy  cultures. 

202.     Coprinus  domesticus  Fr. 

Fries,  Epicr.,  p.  251. 

Illustrations:     Coolce,  111.,  PI.  C81. 

Gillet,  Champignons  de  France,  No.  176. 
Plate  XXXVIII  of  this  Keport. 

PILEUS,  3-5  cm.  across,  thin,  ovate,  then  campanulate,  obtuse, 
furfuraceous,  squamulose,  pale  grayish-white,  disk  brown  or  red- 
dish brown,  undulate,  sulcate,  splitting.  GILLS  adnexed,  crowded, 
narrow  at  first,  reddish  white  then  blackish  brown.  STEM  5-7  cm. 
long,  4-6  mm.  thick,  slightly  attenuated  upwards,  subsilky,  white, 
hollow.     SPOKES  14-16  x  7-8  micr. 

Usually  caespitose,  on  various  kinds  of  vegetable  debris,  some- 
times in  gardens  where  rubbish  has  been  plowed  under. 

Section  Y.  Micacci.  Pileus  at  first  covered  with  more  or  less 
micaceous  squamules  or  granules,  which  soon  wholly  or  partly  dis- 
appear. 

203.     Coprinus  micaceus  Fr.     (Edible) 
Fries,  Epicr.,  p.  247. 

Illustrations :    Cooke,  111.,  PI.  673. 

Atkinson,  Mushrooms,  p.  44,  Figs.  43,  44. 
Murrill,  Mycologia,  Vol.  1,  PI.  3,  Fig.  5. 
Hard,  Mushrooms,  Fig,  273. 
Plates  XXXIX  and  XL  of  this  Keport. 

PILEUS  4-6  cm.  across,  submembranaceous,  elliptical  then  cam- 
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panulate,  coarsely  striate,  disk  even,  margin  usually  more  or  less 
rei)and,  ochraceous-tan,  disk  darker,  when  young  densely  covered 
with  minute  glistening  particles  which  usually  soon  disappear. 
GILLS  sub-crowded,  lanceolate,  adnexed,  whitish,  then  brown,  fin- 
ally nearly  black.  STEM  .")-7  cm.  long,  4-0  mm.  thick,  etiual, 
even,  hollow,  silky  white.  SPOKES  7-8  x  4-5  micr.,  dark  brown  in 
mass. 

Very  common,  generally  densely'  caespitose  about  stumps  or 
trees,  or  growing  from  decaying  wood  buried  in  the  earth.  Under 
favorable  conditions  this  Coprinus  may  be  found  from  early  spring 
until  late  autumn.  It  often  appears  at  intervals  of  one  to  two 
weeks  in  the  same  place  for  a  considerable  length  of  time  and  it 
may  be  found  year  after  year  in  the  same  place.  It  has  a  good 
flavor  and  is  considered  by  many  the  best  Coprinus  for  the  table. 

('.  inicaceu.s  var.  conicus  Vk.     (Not  published.) 

This  variety  ditlers  from  the  type  in  having  a  distinctly  conical 
pileus,  darker  colored,  larger  spores,  10-12  micr.  long.  It  w^as 
found  once  at  Palmyra.  Michigan. 

204.     Coprinus  radians  (Desm)  Fr. 
Fries,  Epici-.,  ]».  248. 

Illustrations:     Cooke,  111..   I'l.  <iT()  a. 

Llo3'd,  Mycological  Notes,  Vol.  1,  p.  14G,  Fig.  G9. 
Massee,  Aim.  Pot..  \'oI.  Id.  PI.  X.  Vh^s.  (;-8. 

PlLlOrS  2-.")  cm.  across,  u\;ii(',  coiiic;il  or  caiiipaiiulalc.  vcllowish- 
fulvous,  soon  becctming  jtalcr  especially  at  tlic  iiiar^iii.  striate  ti» 
disk,  covei'cd  with  small  br(»wn  granules  whi<h  are  more  imiiierons 
at  th(?  disk.  (JILLS  rather  nai-row,  attached,  ]»ale  then  brownish 
black.  STIOM  ^{-(»  cm.  long,  2:'.  mm.  thick,  e(|iial  or  slightly  swollen 
at  base,  hollow,  white,  smocttli  or  minutely  nu'aly  at  lirsl,  more  or 
less  evident  yellow  or  white  strands  of  mycelinm  i-adiating  from 
the  base.      S|'()i:i;.^  7\   |    mici-..  clliiitical,   hiou  iiisli    lilack. 

iiatlier  common,  single  or  suit  caesjdtose,  upon  wood,  rubbish, 
etc.,  oi-  c\('n  in  liunnis,  sometimes  growing  fiom  dense  masses  of 
yelbnv  o/.onium. 

This  is  the  phint  illusti-ated  by  Moyd  and  determined  by  ratoiiil 
lard  as  ('.  nidians  (Desni.i  I'l'.  It  is  als(»  <'.  inilchriloHiis  I'k.  It 
is  possilde  also  thai    it    may  l»e  <'.   tiidiiitlosiis  ('Irnients.      ('.  viiiHiiiix 
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as  figured  by  Cooke  and  Massee  always  has  yellowish  brown  my- 
celium radiating  from  the  base  of  the  stem.  Saccardo,  Syll.,  Vol.  5, 
p.  1092,  says  that  in  Italy  this  plant  grows  upon  Ozonium  stuposum 
Fr.  The  writer  has  sometimes  found  our  plant  growing  from  masses 
of  yellow  ozoninm,  ui)on  decaying  maple,  black  locust  and  black  ash 
logs.  It  api)eared  once  in  our  laboratory  cultures  upon  mycelium 
which  was  white  at  first  then  gradually  became  yellowish  brown. 
This  is  not  the  only  Coprinus,  however,  which  grows  from  a  yelloAV 
ozoninm.  C  radimis  resembles  C.  Imiiger  from  which  it  may  be 
separated  by  the  much  smaller  scales  upon  the  pileus. 

VELIFOBMES.  Pileus  very  thin,  j)licate-sulcate,  splitting  along 
the  lines  of  the  gills.    Plants  usually  small. 

Section  Til.    Cyclodei.    Stem  with  a  movable  ring.    Plants  small. 

205.  Coprinus  bulbilosus  Pat. 

Patouillard,  Tab.  Anal.  Fung.,  00. 

Illustrations:    Ibid,  Fig.  658. 
Plate  XL  of  this  Report. 

PILEUS  8-10  mm.  across,  convex,  margin  striate,  at  first  incurved 
then  expanding,  gray,  disk  tinged  yellow,  covered  with  white  meal. 
GILLS  narrow,  gray.  STEM  2-3  cm.  long,  slender,  white,  base 
bulbous,  ring  loose,  at  some  distance  from  base,  white.  SPORES 
8-9  X  7-8  X  4  micr.,  compressed,  oval  to  subglobose. 

On  horse  dung.  Readily  grown  in  cultures  from  spores.  Sac- 
cardo,  Sylloge,  says  "spores  angular."  In  our  specimens  the  spores 
are  slightly  angular  as  seen  in  one  plane. 

Section  VIII .  LaDiihiti.  Pileus  covered  with  a  downy  or  cottony 
layer  which  often  has  the  appearance  of  a  dense  coat  of  soft  mealy 
vesicles. 

206.  Coprinus  stercorarius  Fr. 
Fries,  Epicr.,  p.  251. 

Illustration :     Cooke,  111..  PI.  085  A. 

PILEUS  1-25  cm.  high,  ovate  then  companulate,  sometimes  ex- 
panded and  rolling  up  at  the  margin,  very  thin,  margin  striate, 
densely  covered  with  a  white  glistening  meal.     GILLS  adnexed, 
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2-3  mm.  broad,  siib-veiiti-icose.  STEM  T-li'  cm.  long,  at  first  ovately 
bulbous  theu  elongated  and  equally  attenuated  upwards  from  the 
base,  hollow,  white,  at  first  mealy.    SPOIJES  black,  G-8x34,5  micr. 

The  specimens  referred  to  this  species  are  smaller  than  the  di- 
mensions given  in  the  description.  Otherwise  they  agree  with  the 
description  in  the  sense  of  Saccardo.  Massee,  British  Fungus  Flora, 
Vol.  1,  {).  3l*(),  gives  the  spore  measurements  as  14-15  x  8-1). 

Found  but  once  upon  cow  dung  in  woods  near  Ann  Arbor. 

207.     Coprinus  sclerotigenus  E.  &  E. 

Ellis  &  Everhart,  Microscope,  1890. 

Illustrations :     Microscope,  1890,  Fig. 

Massee,  Ann.  Bot..  Vol.  10,  PI.  XI,  Figs.  2G-28. 
Plate  XL  I  of  this  Beport. 

PTEEUS  ..j-1.2  cm.  liigli  and  broad,  ovoid  or  ovoid-oblong,  then 
campanulate  (at  first  covered  with  a  w^hite  mealy  veil  which  later 
becomes  dark  and  sometimes  almost  entirely  disappears).  STEM 
2.5-10  cm.  high,  slender,  subequal,  usually  straight  above  and  more 
or  less  flexuous  below  where  it  is  downy.  GILLS  adnexed. 
SPORES  obliquely  elliptical,  8-l(»  x  5-(;  micr. 

Springing  from  an  irregularly  subglobose,  rugulose,  sclerotium 
which  is  black  outside,  white  inside.     On  sheep's  dung. 

Although  nothing  is  said  in  the  original  description  about  a  veil, 
the  type  sjiecimens  at  the  New  York  Botanical  Garden  still  show 
some  of  the  mealy  white  covering  of  the  pileus.  This  plant  was 
first  found  at  Ann  Arbor  and  later  in  other  localities.  It  was 
always  found  growing  from  .sclerotia  in  dung  which  had  a]>i>arently 
been  upon  the  ground  for  some  time,  often  over  wintei-.  These 
sclerotia  were  repeatedly  grown  from  spores  in  the  laboratory  and, 
after  a  certain  amount  of  drying  out,  sporophores  grew  from  the 
sclerotia.  By  alternately  moistening  and  di-ying  (he  sclei-olia  sev- 
eral crops  of  sporohores  wcie  inndiutd.  'i'his  plant  iiia\  lie 
ideiilical    with   ^'.   t ulit  r<)sii.><  (Jiiel. 
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208.  Coprinus  narcoticus  Fr. 

Fries,  Epicr.,  p.  250. 

Illustrations:     Cooke,  111.,  PI.  G80  b. 
Plate  XLI  of  this  Report. 

PILEUS  1-2  cm.  across,  foetid,  very  thin,  cylindric-clavate  then 
expanded,  at  length  revolute,  covered  at  first  with  recurved,  white 
tioccose  scales,  then  naked,  grayish  white,  hyaline,  striate.  GILLS 
free  but  nearly  reaching  the  stem,  white  then  black.  STEM  3-5 
cm.  long,  2  mm.  thick,  fragile,  at  first  covered  with  white  down, 
then  almost  glabrous,  hollow.     SPORES  11  x  5-G  micr.,  elliptical. 

On  dung,  caespitose.  ODOR  strong  and  disagreeable.  Not  com- 
mon. 

209.  Coprinus  brassicae  Pk. 

Peck,  N.  Y.  State  Museum  Rep.  43,  1878. 

Illustrations:     Peck,  N.  Y.  State  Mus.  Rep.  13,  PL  2,  Fig.  9-11. 
Murrill,  Mycologia,  Vol.  4,  PI.  56,  Fig.  4. 

PILEUS  8-10  mm.  broad,  at  first  ovate  or  conical,  then  broadly 
convex,  squamulose,  finely  striate  to  the  disk,  white  becoming  gray- 
ish-brown, membranaceous,  margin  generally  splitting  and  becom- 
ing recurved.  GILLS  narrow,  crowded,  reaching  the  stipe,  brown 
with  a  ferruginous  tint.  STEM  16-20  mm.  long,  slender,  glabrous, 
hollow,  slightly  thickened  at  the  base,  white.  SPORES  7.5x5 
micr.,  elliptical,  brown.  On  decaying  stems  of  cabbage  and  other 
vegetable  debris. 

Occasional  upon  vegetable  debris  of  various  kinds.  Palmyra, 
Ann  Arbor.  We  have  found  this  fungus  upon  corn  stalks,  weed 
stalks  and  dead  grass. 

It  seems  very  probable  that  this  is  the  plant  figured  and  de- 
scribed as  C.  t'KjrinrlJus,  Boudier,  Table  139.  and  C.  friesii  Quel. 
(Patouillard,  PI.  416.) 
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flection  TX.  FurjurtUi.  Pileus  with  inicaceons  particles  or 
mealy  granules. 

210.     Coprinus  patouillardi  Quel. 

Quelet,  Assoc.  Fr.,  1884.  p.  4. 
Illustration:     Plate  XLII  of  this  Keport. 

riLErS  l-o  cm.  I)io;i(l.  (»\ate,  oblong,  then  conico-campanulate 
and  finally  revolute,  at  first  finely  striate  then  deeply  plicate,  very 
thin,  wliite  or  ashy  with  pulverulent  particles,  yellowish  to  brown 
at  the  center.  GILLS  narrow,  free  but  close  to  stem,  white  then 
smoky  brown.  STEM  2.5-5  cm.  long,  1-2  mm.  thick,  fragile,  smooth 
or  slightly  tomentose  or  pulverulent  at  base,  white.  SPORES 
8-7x4..')  niici'..  oxatc-triangular  to  pentagonal. 

Coiiiiiion  (»n  (lung,  usually  ajtpearing  with  C.  radiatus  or  a  little 
later.  There  seems  to  be  considerable  variation  in  this  plant  both 
in  regard  to  size  and  color.  In  young  stages,  especially  in  dry 
Aveather,  the  pileus  is  densely  covered  with  dead  wliite  to  gray 
])articles,  which  gradually  become  brown  as  the  pileus  develops. 
The  shape  of  the  spoie  is  characteristic  and  the  variation  in  size 
less  than  in  many  otiici-  ('i)]»riiii.  In  young  stages  it  is  readily  dis- 
tinguished Iroiii  ('.  nid'Hitiis  by  its  longer,  more  cyliudiical  shape 
and   by   its  tliickcr  white  veil. 

211.     Coprinus  radiatus  Fr. 

Fries.  l]|»i(  r.,  p.  iMl . 

Illustration:     Cooke,   ill..  PI.  r,82  a. 

PlLl'll'S  2-1."  mm.  \\  ide,  at  first  ovate  or  slioi-t  cylindrical.  thiMi 
caiiipn  iiuhitc.  tiii.illy  iicni'ly  or  (initc  pbiiie  and  slightly  (lc]»r('ssed 
at  tlie  cenler,  very  (hin.  deeply  jdicate;  ]»ileus  with  a  few  bro\\ii 
granubir  fh'cks  or  scales,  slightly  ])r\iinose  with  a  few  gland  lipjied 
liairs.  i>;il«'  brow  II  or  yellowish  brown,  darker  at  disk,  becoming 
gi-ay.  <!ILLS  n;nrow.  distunt.  lire.  STICM  2  ('.  cm.  high,  1.5  mm. 
thick,  slender,  fi-agile.  hollow,  white,  becoming  diirker  with  age. 
slightly  piiiinose  with  gl.indubir-  hairs.  SI'OKICS  KM.*!  x  8-10  micr.. 
regularly  elli|il  icil.  \eiy  dai-k. 

^'eI•y  <'omnion  upon  dung.  This  is  ))rob;d»ly  our  most  common 
dung  inliiiliil  inLi  ('opiinns.  Ii  ni:i\'  be  I'linnd  ,il  nlmost  ;iiiy  time 
<lnring  the  snmnier  se.ison    npon   ijniig   in    |i,ishires.      If   fie-^h    limse 
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dung  be  placed  in  a  damp  chamber,  troops  of  this  fungus  will  ap- 
pear within  10-14  days.  Larger  specimens  apj)ear  at  first;  succes- 
sive plants  appear  smaller  and  smaller  until  they  are  often  only 
one  or  two  millimeters  in  diameter  and  one  or  two  centimeters  high. 
Just  as  there  is  much  variation  in  the  size  of  the  fungus  there  is 
wide  variation  in  the  size  of  the  spores.  Occasionally  the  speci- 
mens are  found  with  small  spores  7-10  x  5-8  micr.,  as  given  by  Sac- 
cardo  (Sylloge,  Vol.  5,  p.  1101).  Usually,  however,  they  average  as 
large  as  given  in  our  description.  Specimens  of  this  plant  have 
been  distributed  in  exsiccati  under  the  name  of  0.  ephemerus  and 
C.  plicatilis.  The  plant  figured  by  Buller  as  G.  plicatiloides  (Re- 
searches in  Fungi)  is  evidently  C.  radiatiis. 

Section  X.  Hcmcrohii.  Pileus  always  glabrous  or  slightly  prui- 
nose  with  minute  hairs.  No  universal  veil.  A  few  scurfy  particles 
may  be  found  by  the  breaking  of  the  cuticle  or  trama  when  the 
pileus  becomes  plicate. 

212.     Coprinus  ephemerus  Fr. 

Fries,  Epicr.,  p.  252. 

Illustrations:     Cooke,  111.,  PI.  685  f. 

Plates  XLII  and  XLIII  of  this  Report. 

PILEUS  1-2  cm.  across,  ovate,  then  campanulate,  finally  ex- 
panded, often  si)litting  and  revolute,  margin  sometimes  uneven, 
striate,  plicate  when  expanded,  very  thin,  disk  even  or  slightly  ele- 
vated. Yellowish  brown  to  reddish  bay  at  the  disk,  at  first  slightly 
pruinose  with  minute  hairs.  GILLS  linear,  slightly  adnexed  or 
barely  reaching  the  stem,  usually  white  at  margin.  STEM  3-6  cm. 
high,  1-2  mm.  thick,  equal  or  slightly  tapering  upward,  hollow, 
white.     SPORES  15-17x7-8  micr.,  black  in  mass. 

Common  upon  dung  or  freshly  manured  ground. 

In  an  examination  of  different  exsiccati,  we  have  found  abundant 
evidence  of  the  truth  of  Saccardo's  statement  that  many  different 
species  have  been  confused  under  the  name  of  C.  ephemerus. 

We  have  found  well-marked  specimens  of  C.  rodiatus,  C.  plicatilis, 
and  C.  spraguei  all  under  the  name  of  C.  ephemerus.  Even  as  we 
have  limited  this  species,  there  are  many  distinct  forms  which  may 
be  readily  distinguished.  We  have  grown  several  of  these  varieties 
from  spores  and  have  found  them  to  be  constant  and,  even  in  young 
stages,  the  differences  are  often  apparent  to  the  naked  eye.     One 
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common  form  has  shorter  spores  (11-13  micr.),  which  are  distinctly 
angular  when  viewed  in  one  plane.  The  deep  bay  disk  and  peculiar 
pruinose  character  of  the  plants  make  it  possible  to  identify  this 
form  almost  as  soon  as  the  buttons  appear,  see  plates  XLII,  XLIII. 
A  less  common  form  resembles  in  the  young  stages  very  small  speci- 
mens of  C.  micaceus.  The  spores  are  elliptical,  11-13  micr.  long. 
AVe  have  grown  another  larger  and  lighter  colored  form  with  two- 
spored  basidia. 

213.  Coprinus  silvaticus  Pk. 

Peck,  N.  Y.  State  Mus.  Kep.  21,  p.  71,  1872. 
Illustrations:     Ibid,  PI.  4,  Fig.  10-14. 

PILEUS  12-30  mm.  broad,  convex,  membranaceous,  plicate-striate 
on  margin,  dark  brown,  disk  very  thin,  fleshy,  GILLS  sub-distant, 
luirrow,  adnexed,  brownish  then  black.  STEM  5  cm.  high,  1  mm. 
tliick,  slender,  fragile,  smooth,  hollow,  white.  SPORES  12.5  micr. 
lung,  gibbous-ovate.     On  ground  in  woods. 

This  plant  was  found  once  at  Ann  Arbor  and  once  at  Bay  View. 
The  gibbous  spores  are  very  characteristic. 

214.  Coprinus  boudieri  Quel. 

Quelet,  Bull.  Soc.  Bot.  Fr.,  1877. 

Peck,  X.  Y.  State  Miis.  Kep.  2(1.  \).  (;0,  as  ('.  (iiujiildtus. 

Illustrations:     Ihi<l.  Tab.  ."),  Fig.  4. 

Lloyd,  :\Iycological  Notes,  Vol.  I,  Figs.  21-22,  p.  47.     (As  C. 
(nujuhitus.) 

PILEUS  1-2..")  cm.  Ijroad,  mcmbi-auaceous,  li(Miiis|»h('rical,  or 
convex,  plicate-sulcale,  reddish  blown,  smooth  or  minutely  pruiuose, 
disk  smooth.  (JILLS  subdistant,  reaching  the  stem,  whitish  then 
black,  tlu!  iiiMi-;^'iiis  often  remaining  wliite.  STIOM  2..")-.")  cm.  long, 
1-1..")  mm.  thick,  (•(|nal,  smoolli  oi-  sub  pruinose,  while.  SI'OKIOS 
7-12x0-10  micr.,   cKMiiMcsscd,   muiiilar,  Lcystonr  .slm/Hd. 

Upon  soil  in  wood.^.     Km-c. 

The  ])eculiar  angular   .snbn\iitr  oi"   key  sloiic   shniu'il    spcii-cs   ;ii'e 
vei-y  characteristic  of  this  plant. 
29 
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215.     Coprinus  plicatilis  Fr. 

Fries,  Epicr.,  p.  252. 

Illustrations:    Cooke,  111.,  PI.  686  a. 

Massee,  Ann.  Bot.,  Vol.  10,  PI.  XI,  Figs.  23-25,  1896. 
Gillet,  Champignons  de  France,  No.  185. 

PILEUS  1-2.5  cm.  across,  ovate-cjiindrical,  then  campaniilate, 
membranaceous,  sulcate  to  disk,  brown,  then  grayish;  disk  remain- 
ing darker,  rather  broad,  becoming  depressed.  GILLS  distant, 
narrow,  attached  to  a  collar  at  some  distance  from  the  stem.  STEM 
5-7  cm.  long,  2  mm.  thick,  equal,  white,  smooth,  hollow.  SPORES 
10-12  X  7.5  to  8.5  X  5-6  micr.,  compressed,  broadly  ovate. 

Rather  common  among  grass  at  roadsides,  etc. 

As  in  the  case  of  C.  cplienierus  there  has  been  considerable  con- 
fusion of  species  under  the  name  of  C.  plicatilis.  We  do  not,  how- 
ever, find  ajj  much  variation  in  this  plant  as  in  C.  ephemerus. 

Psathyrella   Fr. 
(From  the  Greek,  diminutive  of  Psathyra.) 

Black-spored.  Gills  at  length  uniformly  dark-colored,  not  del- 
iquescing, nor  variegate-dotted.  Pileus  membranous,  striate  or 
sulcate,  margin  at  first  straight,  not  exceeding  the  gills.  Stem 
slender,  confluent.     Veil  inconspicuous. 

Small,  thin-capped  mushrooms,  growing  on  debris  in  woods,  on 
the  ground  in  low  grassy  places,  in  gardens,  etc.  With  the  excep- 
tion of  P.  disseminata,  the  species  are  not  well  known.  Peck  has 
named  twelve  species  found  in  the  United  States  and  a  number  of 
Friesian  species  are  known  to  occur.  The  plants  often  have  the 
appearance  of  the  small,  evanescent  species  of  Coprinus,  but  the 
gills  do  not  deliquesce.  They  dift'er  from  Panoeolus  in  the  striate 
pileus,  the  non-variegated  gills  and  the  margin  of  pileus  not  ex- 
ceeding tlie  gills.     I  have  definitely  studied  only  two  species. 
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216.     Psathyrella  disseminata  Fr.     (Edible) 

Syst.  Myc,  1821. 

Illustrations:    Cooke,  111..  Tl.  G57. 

Gillet.  (Muuiii>ijin(»ns  de  France,   No.  58G. 
Patuuillard,  Tab.  Aiialyt.,  No.  351. 
Atkinson.  Mushrooms.   Fi<;-.  1<),  p.  18,  1900. 
Kieken,  liliitterpilze,  PI.  23,  Fij?.  1. 
Uard,  Mushrooms,  Fig.  280,  p.  317,  1908. 

PILEUS  5-10  mm.  broad,  oval  then  campanulate,  at  first  white, 
then  gray  or  grayish-brown,  prominently  snlcatc-plicatc  to  the  small 
I)utf  und)o.  at  first  covered  by  microscopic,  erect,  one-celled  hairs, 
scurfy,  glabrescent.  FLESH  membranous,  very  thin.  GILLS 
adnate,  asocnding.  ratlier  broad,  ventricose,  sub-distant,  at  first 
white,  then  ashy  and  linally  uniformly  black.  STEM  slender,  2-3 
cm.  long,  .5  to  1  mm.  thick,  hollow,  vliite,  at  first  minutely  hairy 
with  s|)reading  hairs,  glabrescent.  SPOKES  7-10x1-5  micr.,  elon- 
gate ('lli]»tical.  smooth,  jturple-black  under  microscope.  BASIDIA 
subcylindrical,  20-27  x  ()-7  micr.,  l-si)()red,  interspersed  with  abund- 
ant sterile,  inflated  cells.  CYSTIUIA  none.  ODOR  none.  TASTE 
mild. 

On  debris  and  on  the  ground  in  woods  in  extensive  gregarious  and 
caesjiitose  clusters  of  numerous  individuals. 

Thi-oughout  the  State.     May-October.     Common. 

This  species  is  well  named;  the  thousands  of  plants  which  often 
cover  tiie  ground  and  debris  around  stumps  are  an  attractive  sight 
when  fresh.  It  sometimes  appears  in  greenhouses  according  to 
.\tkiiisoii.  'I'lie  microscopic  structure  of  the  hyiiieiiium  is  similar 
to  that  of  the  ('opriiii,  and  some  autiiofs  i  side  Kieken  i  refer  it  to 
that  genus. 

217.     Psathyrella  crenata  (Lasch.)     Fr. 

Hymen.  lOuiop..   isTI. 

illusti-alioii  :      Coolie,    ill..    IM.   SI7. 

'■KlLIOrS  2-3.5  cm.  broad.  heiiiis|ihei-ical.  hygroplianoiis.  laife 
scciil  oi-  ochraceoiis.  then  pallid,  alomale.  \iilrtih-jtH<(i!c,  margin  al 
leiigtii  cnudic.  I'i.llSii  iiieinbi-anoiis.  (ilLliS  adii.ite.  snb\(Mitri 
cose,  yellowish  fuscous  than  Mack.  STll.M  (17  cm.  long.  I  L'  mm. 
thick,   sjcndei-,   ^lalu'ous.   whitish,   sti'iate  and    mealy   at    ;i|>e\." 
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The  description  is  adopted  from  Fries.  Our  plants  bad  a  more 
convex  pilens,  at  first  dark  gray  tlien  rufescent  or  ochraceoiis;  the 
gills  were  rather  narrow,  sub-distant,  edge  white-fimbriate ;  stem 
fragile,  stuffed-hollow ;  the  spores  elliptic-oblong,  10-12.5  x  6-7  micr., 
smooth,  purplish-black  under  microscope.  CYSTIDIA  few  or  none. 
The  crenate  folds  of  the  margin  of  the  cap  included  two  to  three 
striae.    It  agrees  well  with  Cooke's  figure. 

Panoeolus    Fr. 
(From  the  Greek,  imtiaiolus,  meaning  all-variegated.) 

Black-spored.  Gills  grayish-black,  dotted  by  the  spores,  ascend- 
ing, more  or  less  attached  but  seceding.  Stem  central,  polished, 
subrigid.  Pileus  not  striate,  rather  firm  but  not  very  fleshy. 
Veil  woven-submembranous  or  subsilky. 

Dung-inhabiting,  slender-stemmed,  slightly  persistent  but  putre- 
scent mushrooms,  whose  otherwise  glabrous  pileus  is  either  ap- 
pendiculate  or  slightly  white-silky  on  the  margin  by  the  collapsing 
of  the  more  or  less  evanescent  veil.  Often  ring-marked  on  the  stem 
by  the  spores  falling  on  the  remnants  of  the  veil.  It  is  a  rather 
small  genus,  and  the  rarer  species  are  not  well  known.  Peck  has 
described  five  species,  of  which  P.  epimyces  is  to  be  looked  for 
under  Stropharia.  The  spores  are  opaque,  black,  smooth  and  usual- 
ly lemon-shaped  or  elliptical;  they  remain  aggregated  in  tiny 
clusters  on  the  gills  as  these  mature  and  so  produce  the  dotted- 
variegated  appearance  of  the  gills.  Later  the  gills  become  entirely 
gray-black  to  black. 

218.     Panoeolus  solidipes  Pk.     (Edible) 

N.  Y.  State  Mus.  Eep.  23,  1872. 

Illustrations:     Ibid,  PI.  4,  Fig.  1-5. 

Hard,  Mushrooms,  PL  41,  Fig.  278,  p.  343. 

White,  Conn.  State  Geol.  &  Nat.  Hist.  Surv.  Bull.,  No.  3,  PI. 

27,  p.  53. 
Plate  XLIV  of  this  Report. 

PILEUS  4-10  cm.  broad,  large,  firm,  at  first  hemispherical  then 
broadly  convex,  obtuse,  moist,  glabrous,  ivhite  when  fresh,  even, 
at  length  rimose-scaly  and  yellowish,  especially  on  disk.  FLESH 
rather  thick,  white,  watery  near  the  gills.     GILLS  ascending,  nar- 
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rowly  adnate,  broad,  ventricose,  close,  white  at  first,  then  ash}-  to 
black,  variegated  by  the  spores,  edge  white-flocculose.  STEM  loug 
aud  rather  stout,  8-20  cm.  loug,  5-15  mm.  thick,  equal,  firm,  solid, 
fibrous,  glabrous,  ivhite  within  and  without,  apea?  striate  and 
beaded  with  drops,  straight  or  curved  at  base,  sometimes  twisted. 
SPORES  broadly  elliptical,  abruptly  narrowed  at  base,  smooth, 
15-18x9-11  micr.,  black.  STERILE  CELLS  on  edge  of  gills, 
broadly  lanceolate,  30-35  micr.  long,  subobtuse.  BASIDIA  short- 
clavate,  about  33  x  U  micr.,  4-spored.  ODOR  aud  TASTE  slight. 
Edible. 

Gregarious  or  subcaespitose.  On  manure  piles  rich  in  straw,  on 
dung  and  on  richly  manured  lawns.  Ann  Arbor.  May- July.  Spas- 
modic. 

This  is  our  largest  Pana^olus  and  an  excellent  species  for  the 
table.-  It  is  probably  to  be  found  tliroughout  the  southern  part  of 
tlie  State;  it  lias  only  appeared  during  a  few  seasons  but  then  in 
abundance.  The  large  size,  wliite  color  when  fresh,  the  solid  stem 
and  tlie  marked  striations  on  tlie  upper  portion  of  the  stem  are  its 
distinguishing  characters.  The  striations  sometimes  extend  the 
whole  length  of  the  stem.  Its  flavor  when  cooked  is  quite  agree- 
able. It  is  often  a  noble  plant  and  our  illustration  does  not  do  it 
justice. 

219.    Panoeolus  retirugis  Fr.     (Suspected) 

Epicrisis,  1838. 

lllnsli-alioMS :     flillct,  ('liam])ignons  de  Fi-ance,  No.  .~)0!). 
Murrill,  :\ryc()l()gia.  Vol.  3,  Tl.  40,  Fig.  7. 
Atkinson.  Mushrooms,  Fl.  11,  Fig.  45,  p.  45,  1000. 
Hard.  :Muslir()(MMs,  PI.  40,  Fig.  270,  p.  310,  lOOS. 
Roddick,  lud.  (Jcol.  .^  Nat.  Hist.  Rosonr.  llc\).  32,  Fig.  9.  p. 
1231,  1907. 

PTLET'S  1-3  cm.  liroad,  rallior  firm,  at  first  elliptic-oval,  then 
(•aiiii)aniilat<'-lieiiiisplH'rical,  obi  use,  ghibrous,  (lark  stnoki/  irhcn 
yoiin;i  and  net,  hrcoiiiiiig  pilicr.  oi'  in  dry  wcallicr  grayish,  pale 
clay  color  or  <-reaiiiy-\\  liite.  sJiinini/iiiicdcctiKs  irlicn  dri/,  surface 
usually  rctiriihiti-rriiird  on  dish\  sometimes  e\»'ii,  margin  cojiiieetod 

Willi    sh  III     ill     i/iiiiiitl    sliiiji     hi/    (I     llocfi>srsiihiiiiiiili)il,ll<ills,    li  m/l  i  l:i- 

veil,  veil  soon  broken  and  margin  markedly  (i/ipcndii-ithilr  in  ex- 
liandeil  piieiis.  IMJISII  ralliei-  lliin.  ecpial.  (".ILLS  adnale  seced- 
ing.   Inodil.    \enlri((>se,    cidse,    while    liicn    \  aiiega  I  e  spol  t  ed    by    llie 
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black  spores,  edge  wliite-flocculose.  STEM  5-lG  cm.  long,  2-6  mm. 
thick,  equal,  cylindrical,  sometimes  flexuoiis,  whitish,  rufescent  or 
tinged  purplish  within  and  Avithout,  darker  below,  hollow,  often 
covered  with  frost-like  hloom,  sometimes  minutely  rimulose,  bulbil- 
late.  SPOKES  broadly  oval-elliptical,  ventricose,  15-18  x  9-11  micr., 
smooth,  black.    Sterile  ceils  on  edge  of  gills,  narrow,  subcapitate. 

Gregarious  or  scattered  on  dung-hills,  manured  lawns,  fields, 
road-sides,  etc.,  in  woods  or  in  the  open.  Throughout  the  State. 
May-October.     Very  common. 

The  most  widely  distributed  of  our  species.  In  favorable  weather 
it  occurs  abundantly  where  stock  is  pastured.  In  dry  weather  it 
is  smaller  and  paler.  In  the  woods  or  in  drizzly  weather  the  stems 
are  large  and  the  colors  are  very  different.  Some  disagreement  ex- 
ists as  to  the  size  of  the  spores,  which  are  variable  in  dimension  but 
rather  constant  in*  shape.  Ricken  describes  and  figures  a  form  which 
is  scarcely  our  plant,  and  Cooke's  figure  is  not  convincing.  It  is 
not  poisonous  but  is  rather  unattractive  and  usually  avoided  when 
collecting  for  the  table.  The  older  name  is  P.  carhonarius.  It  is 
possible  that  this  runs  into  P.  campanulatus  Fr.  and  is  often  con- 
fused with  it. 

220.    Panoeolus  campanulatus  Fr.    (Suspected) 

Epicrisis,  183G-38. 

Illustration:    Ricken,  Blatterpilze,  PI.  69,  Fig.  8. 

''PILEUS  2-4  cm.  broad,  brownish-gray  or  yellowish-gray,  per- 
sistently conic-campariulate,  never  expanded,  glabrous,  often  some- 
what silky-shining,  neither  Jtygrophanous  nor  viscid,  margin  some- 
what appendiculate  by  the  rather  persistent  veil.  FLESH  thin, 
concolor.  GILLS  adnate,  ventricose-ascending,  broad,  close,  varie- 
gated gray  to  black  by  the  spores,  edge  white-flocculose.  STEM 
7-10  cm.  long,  1-2  mm.  thick,  straight,  rigid-fragile,  equal,  reddish- 
hroicn,  pulverulent-pruinose,  apex  striate,  black-dotted  and  beaded 
with  drops  in  wet  weather.  SPORES  lemon-shaped,  15-18  x  10-13 
micr.,  smooth,  opaque,  black." 

The  description  is  adopted  from  Ricken.  According  to  Godfrin 
(Bull.  Soc.  Myc.  de  France,  19,  p.  45)  this  species  differs  from  P. 
retirugis  in  the  structure  of  the  cuticle.  In  the  latter  species  the 
surface  cells  of  the  pileus  are  four  or  five  layers  thick,  gradually 
passing  into  the  longer,  tramal  cells  below;  while  in  P.  campanu- 
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hitus  there  are  ouly  one  or  two  rows  of  abruptly  ditfereutiated  cells 
with  large,  elavate,  erect  cystidia-like  cells  interniiiigled.  The 
species  has  not  been  uniformly  conceived  by  different  authors  and 
needs  further  comparison.  It  is  said  to  be  very  common  in  Europe 
and  is  widely  reported  in  this  country.  The  majority  of  authors 
give  the  same  spore-size  as  Kicken. 

221.    Panoeolus  papillionaceus  Fr.      (Suspected) 

Epicrisis,  183G-38. 

Illustration:     Iviiken,  Bliitterpilze,  I'l.  (JIJ,  Fig.  3. 

"PILEUS  24  cm.  broad,  subhemispherical,  at  length  expanded, 
never  viscid  nor  hygrophanous,  at  length  rimose-scaly  or  arrolatc, 
pallid  or  sordid-uliitish  to  smoky-gray  or  brownish-pallid,  nuirgiu 
with  evanescent,  palli<l  veil.  FLESH  slightly  thick,  white.  (ilLLS 
l)roadly  adnate,  often  very  broad,  ventricose,  close,  variegated  gray- 
blackish  from  the  spores,  at  length  black.  STEM  O-S  cm.  long,  2-5 
mm.  thick,  cartilaginous-toughish,  rigid,  hollow,  somewhat  attenu- 
ateil,  irhitish,  with  brownish  base,  apex  striate  and  white  ]truinose. 
SroKES  l(Mnoii-shai»e(l,   1.")-1S  x  1)11  micr.,  smooth,  black. "" 

The  description  is  adojtted  from  Kicken.  The  spores  are  some- 
what more  iian-ow  according  to  most  authors.  Tliis  species  seems 
to  he  iiifr('(|ii('nl  w  ilh  us.  Small  foiiiis  occur  \\hi(  h  may  lie  referred 
]iei-e.  in  wliidi  llie  pileiis  is  less  than  a  ceiil  iinelei-  i)r():i(l  and  the 
spores  are  smaller.  The  species  is  not  too  well  known,  its  main 
character  seems  to  he  the  whitish  stem  but  no  doubt  the  foi-ms  with 
such  a  stem  need  segregation  as  shown  by  somi'  of  my  collections. 

222.     Panoeolus  sp. 

I'lLi'^rS  1  "J..")  cm.  Iii'oad.  cani|ianiil;it<'.  (»btuse.  not  ('\|ianded, 
1-1..")  cm.  higli,  liygr(t|»lianous,  hihulous.  sinohi/  (jnii/  irh,  ii  insist, 
livid  hull'  when  dry,  glahrous.  dull  and  sid)iMuin(ise,  at  lenulli  coaise 
ly  crenatewavy  when  dry;  veil  ;il.senl  or  fugacious.  FLIOSII 
tliicUish.  rather  liini.  concolor  inioisti,  then  pallid.  illl.LS 
ronniled  behind,  iidna  te  seceding,  not  hioadly  atla<hed.  ventricose. 
ci'(»\\(led,  gi';iy  IIm'U  \  ;i  |-ieg;i  I  ed  hhlcU.  I'dge  wh  i  t  e  lloccu  h  ise.  STI'l.M 
r»  7  cm.  long,  sleiidei-.  1  •_'  mm.  ihicU.  e(|ual.  rigid  fragile.  Ilexuous  (»r 
sti-;iiglit,  hollow.  /;'//(/  .s///o/,// ///•(/;/.  concolor  within,  pridnnsr,  gla- 
bre.v;cent.  hase  whi  I  e  m  \  ccliojd.      SI'OKIIS  elliptical,  \  eiit  rico.se.  !>  10 
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X  6  micr.,  smooth,  obtusely  pointed,  black.  Sterile  cells  on  edge  of 
gills,  linear,  subcapitate,  30-40  x  4-5  micr.    ODOR  none. 

Gregarious.  On  horse  dung  and  soil,  in  woods  pastured  by  horses. 
Ann  Arbor.    October. 

This  is  close  to  P.  sphmctrinus  Fr.  in  most  of  its  characters,  but 
differs  in  its  much  smaller  spores  and  in  the  lack  of  a  persistent, 
appendiculate  veil.  The  surface  portion  of  the  pileus  has  the  same 
structure  that  is  given  by  Godfrin  (1.  c.)  for  P.  sphinctrinus. 


AMAUROSPORAE 

Psalliota  Fr. 

(From  the  Greek,  Psallioti,  a  ring  or  collar.) 

Purple-brown-spored.  Stem  fleshy,  separable  from  the  pileus, 
provided  with  a  persistent  or  evanescent  annulus.  Gills  jree,  usually 
pink  or  pinkish  in  the  young  stage. 

Fleshy,  mostly  compact  and  large  mushrooms,  growing  on  the 
ground  in  woods  among  fallen  leaves,  etc.,  or  on  lawns,  pastures, 
open  ground  or  cultivated  fields.  They  correspond  to  Lepiota  of 
the  white-spored  group.  They  are  all  edihle,  the  larger  ones  being 
among  the  best  known  and  most  widely  used  of  edible  mushrooms. 
Several  species  have  been  cultivated  a  long  time  and  are  of  con- 
siderable commercial  importance,  especially  in  Europe.  (See  re- 
marks under  P.  camjoestris.) 

The  PILEUS  is  glabrous,  fibrillose  or  fibrillose-scaly,  either  white 
or  whitish  or  dark  colored  by  the  color  of  the  fibrils  on  its  surface ; 
these  fibrils  compose  a  thin  layer  on  the  very  young  cap,  and  as  the 
cap  expands  are  broken  up,  except  at  the  slow-growing  center,  into 
fibrillose  scales.  The  young  cap  of  these  species  is  therefore  much 
more  uniformly  colored  than  later  in  the  expanded  stage.  The  sur- 
face of  the  whitish  species  is  often  stained  somewhat  with  j^ellowish 
of  rufescent  hues  when  bruised  or  in  age.  The  size  varies ;  most  spe- 
cies may  become  quite  large,.  P.  suhrufescens  reaching  a  size  of  20 
cm.  across  the  cap ;  a  few  are  quite  small.  The  surface  is  dry,  or  it 
may  be  slightly  viscid  as  in  P.  cretacella.  The  GILLS  are  free,  as 
in  Lepiota.  When  the  button  is  quite  small  it  is  wiiite,  Jbut  in  some 
species,  e.  g.  P.  campestris,  becomes  pink  quickly.  This  character 
has  been  used  to  separate  the  species,  but  is  a  difficult  point  for  be- 
ginners to  determine.    As  the  spores  begin  to  take  on  color,  the  pur- 
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plish-browii  hues  appear  and  wIumi  old.  most  gills  appear  blackish- 
brown  because  of  the  dense  layer  of  spores.  The  STEM  is  either 
almost  undifferentiated  within  and  is  then  solid,  or  has  a  distinct 
pith  which  soon  disappears  and  leaves  it  hollow,  often  in  the  form 
of  a  narrow  tubule.  It  is  fleshy  and  when  fresh  has  no  cartilaginous 
cortex;  it  is,  however,  of  dift'erent  texture  from  that  of  the  pileus 
and  easily  separates  from  it. 

The  VEIL  is  single  or  doulde.  When  double  the  substance 
of  the  under  layer  is  similar  to  that  of  the  pileus  and  the  base  of 
the  stem  and  is  probably  a  part  of  a  universal  cuticle.  Sometimes 
it  is  very  voluminous  and  forms  a  large  ])endulous  annulus,  as  in 
P.  placomyces  and  P.  suhrufcsccns.  Usually  it  is  quite  thick  and 
persistent.  The  lower  layer  breaks  off  soonest,  ceases  expansion 
and  cracks  into  radial  patches  which  remain  on  the  under  side  of 
the  annulus;  sometimes,  as  in  P.  ahruptihuUxi,  it  is  very  evane- 
scent. 

The  genus  may  be  divided  into  two  sections  based  on  the  structure 
of  the  veil.  The  Friesian  grouping  is  entirely  artificial,  and  the 
difference  in  the  color  of  the  young  gills,  used  by  some  as  a  basis  for 
grouping,  seems  too  variable  a  criterion  for  the  purpose. 

Kcji  to  the  Species 

(A)      Plants  large;    pileus  normally  much  more  than  4  cm.  broad.      (See 
P.  campcstris.) 
(a)     Growing  in  forests,  thickets,   groves,  etc. 
(b)     Pileus  white,  not  fibrillose-scaly,  usually  glabrous. 

(c)     Pileus    turning   yellowish   on   disk    when    rubbed;     stem     with 

small,  abrupt  bulb.     226.     P.  ahruptihulba  Pk. 
(cc)     Pileus  firm,  chalky-white,  not  stained  yellow;  without  abrupt 
bulb.     22:^.     P.  crrtacrlln  Atk. 
(bb)     Pileus  with  fibrils  or  fibrillose  scales  on  the  surface. 

(c)     Flesh  turning  pink  to  blood-red  where  broken;    fibrils  brown- 
ish-gray.    231.     P.  harmorrhoddria  Fr. 
(cc)     Flesh  not  or  scarcely  changing  color. 

(d)      Annulus  single,   not    covered   on   under    side    with    floccose 

patches;  fibrils  brown.     2:'0.     P.  silvntica  Fr. 
(dd)     Annulus  double,  as  shown  ])y  the  patches  on  under  surface, 
(e)     Disk  of  pileus  blackish,   fibrils  brown;    odor  not   marked. 

227.  P.  phicomt/crs  Pk. 

(ee)     Disk  reddish-brown,  fibrils  tawny;  odor  of  almonds;  large. 

228.  P.  suhntfrscrus  Pk. 

(aa)     Growing  in  fields,  open  places,  cultivated  grounds  or  lawns,  not 
scaly, 
(b)     Annulus  as  a  broad  band  with  spreading  edges;   gills  very  nar- 
row as  compared  to  the  thick  flesh;  In  cities.     224.     P.  rodmani 
Pk. 
(bb)      Annulus  different. 

(c)      Pileus  large,  surface  stained  yellowish  on  disk  when  bruised; 

annulus  double.     22.'i.     P.  nrvcusis  Fr. 
(cc)     Pib'us  medium,  surface  unchanged;  annulus  lacerated,  simple; 
gills  bright  pink.     229.    P.  cnmpcstris  Fr. 
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(AA)     Pileus  1-5  cm.  broad. 

(a)     Flesh  of  stem  soon  blood-red;  in  hot-houses.     235.     P.  echinata  Ft. 
(aa)     Flesh  whitish,  not  turning  red. 

(b)     Fibrils    of   pileus   grayish-brown   or   brown;    gills   at   first   gray. 

232.      P.    micromegetlia   Fk. 
(bb)     Not  markedly  fibrillose. 

(c)     Pileus  creamy-white,  with  yellowish  stains.  233.  P.  comtula  Fr. 
(cc)     Pileus  with  pinkish  to  reddish-brown  hues,  slightly  fibrillose. 
234.     P.  (liminutiva  Pk. 


Section  I.  Bivelares.  Aimulus  double,  with  thick  flocculose 
patches  on  under  side. 

223.    Psalliota  cretacella  Atk.      (Edible) 
Jour,  of  Mycology,  Vol.  8,  1902. 

PILEUS  4-7  cm.  broad,  convex  to  expanded,  thin,  glabrous,  white, 
sometimes  inclined  to  be  slightly  viscid  in  wet  weather,  even. 
FLESH  white,  sometimes  with  a  tinge  of  pink.  GILLS  free, 
crowded,  narrow,  3-4  mm.  broad,  narrowed  behind,  white  at  first, 
then  slowly  pink,  later  dark  grayisl\-l)ron'n,  not  becoming  blackish. 
STEM  5-8  cm.  long,  0-10  mm.  thick,  tapering  from  the  enlarged 
base,  white,  glabrous  above  the  annulus,  chalky-white  below  and 
covered  with  minute,  white,  powdery-  scales  often  arranged  in 
irregular  concentric  rings  below,  solid,  but  center  less  dense.  AN- 
NULUS double,  persistent,  white,  smooth  above,  the  lower  surface 
with  very  fine  floccose  scales  similar  to  those  on  the  stem  from  which 
the  annulus  was  separated.  SPOKES  4-.5  x  3  micr.  ODOR  and 
TASTE  of  almonds  as  in  P.  arvensis. 

Gregarious  or  subcaespitose.  On  the  leaf-mold,  debris,  etc.,  in 
coniferous  regions.  Mar(iuette,  Bay  View.  August-September.  lu- 
frefjuent. 

The  description  is  adapted  from  that  of  Atkinson.  P.  cretacella 
is  closely  related  to  P.  cretaceus  Fr.  which  differs,  according  to 
Fries'  description,  in  the  hollow  stem,  the  blackish-fuscous  gills 
when  mature  and  in  that  the  pileus  becomes  at  length  scaly.  Our 
plants  have  a  glabrous  clialky-white  pileus  and  solid  stem.  Rickeu 
gives  spores  of  P.  cretaceus  as  8-9  x  5-6  micr. 
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224.     Psalliota   rodmani  Pk.     (Edible) 

N.  Y.  State  Mus.  Rep.  3G,  1884. 

lUustrations :    Peck,  N.  Y.  Mus.  Hep.  48,  PL  \),  Fig.  1-G,  189G. 
Marshall,  The  Miishrooni  Book,  PI.  25,  op.  p.  7(5,  11)05. 
Atkinson.  Musliroonis,  Fi<;-.  17,  p.  19,  1900. 
Hard,  Mnslirounis,  Fv^.  250,  p.  ;509,  1908. 
Plate  XLY  of  this  Report.  . 

PILEUS  4-10  cm.  broad,  iniure  often  medium  size),  at  lirst  de- 
liressed-hemispherical  to  broadly  convex,  at  length  subexpande<l  to 
plane,  firm,  dry,  ghihrous,  subsilky,  white  or  whitish,  cream  color  to 
subochraceous  in  age,  the  margin  at  lirst  incurved  and  surpassing 
the  gills.  FLESH  thick,  compact,  white,  not  changed  by  bruising. 
GILLS  free  but  nearly  or  quite  reaching  the  stem,  abruptly  rounded 
behind,  narroic,  width  about  one-third  the  thickness  of  pileus,  crowd- 
ed, at  first  dull  pink,  then  purplish-brown,  finally  blackisli-brown, 
e<lgi'  entire.  STEM  short,  2-5  cm.  long.  1-2.5  cm.  thick,  stout,  equal, 
solid,  glabrous  below,  apex  slightly  scurfy,  white  within  and  with- 
out, proridf'd  at  the  middle  or  heloir  iritJi  a  hand-like,  double,  white 
ANNULUS.  with  somewhat  spreading  edges,  sometimes  narrow  and 
merely  grooved,  or  somewhat  lacerated.  SPOKES  nunute,  5-0.5  x 
4-4.5  micr.,  broadly  elliptical  or  broadly  oval,  smooth,  purplish- 
brown,  blackish-brown  in  mass.  BASIDIA  :I0  :i()  x  S  micr.,  4-spored. 
ODOK  and  TASTE  agreeable. 

Solitary  on  the  gi-ound  especially  along  city  i)avements,  or 
caesi)itose  on  law  iis  or  grassy  jdaces.  Throughout  the  State.  Ann 
Arbor.  Detroil.  Il(.llaii<l,  llnuglilnii.  etc.  .MayOclnlier.  Xol  iiilre- 
queiil. 

A  well  marked  species,  whose  mnrgiiKMJ,  bund-like  auiiiiins,  nar- 
row gills,  solid  stem  and  s(|iiatty  liabit  eharacteri/e  it  sullicient  ly. 
The  young  gills  are  while  for  a  imich  longer  time  than  in  /*. 
canip<'slris.  The  pilens  may  become  yellow  isht  inged  but  (lie  llesh 
is  not  clmu.ued  by  blMlisi  lig  e.\ce|)l  llial  it  l»ecoiiies  slightly  nifescellt 
in  the  stem.  I'eck  says  the  annuhis  is  rathei-  thick  at  limes;  in  our 
specimens  i(  was  thin  and  almost  mend)i'anous.  Sometimes  it  occurs 
on  lawns  in  dense,  cnespitose  clnslei-s  of  .">n  lu  HtO  i  ml  i\  idua  Is ; 
such  a  growth  was  observed  in  Ann  .Xilmr  b\  myself,  and  the  sanu? 
condition  has  been  rejxtrled  l<»  me  by  l»r.  I..  I,.  Iliibbjid  ;i(  llongliloii. 
11  ap|i;ii-enl  ly  iirelcrs  cily  condi  I  ions,  as  it  is  jilniosi  e\(lnsi\  cly 
found  there.      Il   is  cdiiilf  ,i  ii<l  mucli  |iri/.<'t|  by  I  hose  ;ict|u:i  inicd   willi 

it. 
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225.     Psalliota  arvensis  Fr.     (Edible) 

Epicrisis,  1836. 

Illustrations :     Fries,  Sverig.  atl.  o  gift.  Swamp,  PI.  4. 
Cooke,  111.,  PI.  523. 

Gillet.  Champignons  de  France,  No.  571  (as  Pratella). 
Berkeley,  Outlines,  PI.  10,  Fig.  4. 
Michael,  Fiihrer  f.  Pilzfreunde,  Vol.  I,  No.  61. 
Eicken,  Bliitterpilze,  PL  62,  Fig.  2. 
Hard,  Mushrooms,  PL  34  and  Fig.  252,  p.  312. 
Swanton,  Fungi,  etc.,  PL  38,  Fig.  13,  op.  p.  114. 
Peck,  N.  Y.  State  Mus.  Rep.  48,  PL  8. 
Plate  XLVI  of  this  Report. 

PILEUS  5-20  cm.  broad,  large,  subhemispherical  at  first,  then 
convex-expanded,  disk  plane,  firm,  even,  gUibrous,  almost  shin- 
ing, or  with  appressed,  small,  fibrillose  scales,  dry,  ivhite  or  tinged 
yelloivish-ochraceous  on  disk,  especially'  iclien  ruhhed,  sometimes 
rimose-areolate.  FLESH  thick,  white,  at  length  yellowish-tinged. 
GILLS  free,  crowded,  rather  broad,  at  first  whitish  then  slowly 
grayish-pink,  finally  hlackish-hroivn,  edge  entire.  STEM  5-20  cm. 
long,  10-30  mm.  thick,  stout,  white,  yellowish-stained  tvhere  hruised, 
silky-shining  above  the  annulus,  stuffed  by  a  loose  pith,  then  hollow, 
equal-cylindrical  above  the  abrupt,  small  and  short  bulb,  glabrous; 
ANNULUS  thick,  rather  large,  douhle,  the  lower  layer  radially 
cracked  into  rather  large  ochraceous-tiuged  patches.  SPORES  6-7 
X  4-4.5  micr.,  elliptical,  smooth,  j^urplish-brown,  blackish-brown  in 
mass.     ODOR  of  anise  or  of  henzaldehyde. 

On  the  ground,  cultivated  fields,  pastures,  on  grassy  mounds  in 
woods,  in  the  north  on  lawns;  scattered-gregarious  or  solitary. 
Throughout  the  State,  more  frequent  in  the  Northern  Peninsula. 
July-October.    Infrequent  in  the  south  part  of  State. 

The  "field,  mushroom"  or  "ploughed  land  mushroom"  is  not  limit- 
ed to  cultivated  fields.  It  was  found  in  several  cities  along  Lake 
Superior  on  lawns.  It  is  much  prized  by  the  inhabitants  for  the 
table.  It  is  larger  than  P.  campestris,  and  can  be  distinguished  by 
the  tendenc}^  of  the  center  of  the  cap  and  base  of  stem  to  turn  yellow- 
ish-ochraceous  when  rubbed  or  bruised.  The  gills,  although  pink  for 
a  brief  time  at  one  stage,  are  white  much  longer  than  in  the  other 
species.  Also  there  is  often  a  slight  but  distinct  odor  of  oil  of  bitter 
almonds  when  the  flesh  is  crushed.  It  is  curious  to  note  the  various 
spore-measurements  given  by  authors.     Ours  agree  practically  with 
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the  size  given  by  Bresadola,  Kickeu  aud  Massee.  Ou  the  other  hand, 
Karsten,  W.  Smith,  Sehroeter,  Saccardo  and  Peck  give  them  9  (or 
11)  x6  micr.  aud  as  one  suspects  from  other  remarks  about  the 
plant,  some  other  species  is  probably  at  times  mistaken  for  it. 
Eicken,  whose  figure  is  numbered,  through  an  error,  for  that  of  P. 
cretaceus,  emphasizes  the  point  tliat  in  his  plants  the  flesh  of  the 
stem  becomes  blackisli  in  age.  This  has  not  been  observed  in  our 
region  and  the  drieti  specimens  do  not  show  it.  Its  edil)i]ity  is  not 
to  ha  (piestioned. 

226.     Psalliota  abruptibulba  Pk.     (Edible) 

N.  Y.  State  .AIus.  Pull.  Dl,  1U05  (as  Agaricus). 

N.  Y.  State  Mus.  Mem.  4,  1900  (as  Agaricus  alniptus). 

Illustrations:     Ibid,  PI.  59,  Fig.  8-11,  1900. 
Hard,  Mushrooms,  Fig.  251,  p.  313,  1908. 
Atkinson,  Mushrooms,  Fig.  19-20,  1900   (as  P.  silvicola). 
Marshall,  Mushrooms,  PI.  2G,  op.  p.  77,  1905. 
Plate  XLVII  of  this  Peport. 

PILEUS  7-15  cm.  broad,  convex  then  crpanded-plauc,  brittle,  dry, 
glabrous  or  covered  with  white,  appressed  silky  librils,  sometimes 
obscurely  appressed-scaly,  irhitc  or  creamy  white,  often  with  dingy 
yellowish  stains  on  disk,  silky-sliining.  FLESH  moderately  thick, 
turnimj  ycllotcish  ichcn  hruiacd,  especially  under  the  cuticle. 
GILLS  free,  remote,  crowded,  narrow,  soon  pink,  then  dark  brown, 
edge  entire.  STEM  8-15  cm.  long,  8-15  mm.  thick,  cylindrical  or 
ta])ering  upwai-d  li-oiii  a  small,  siihaJtriipl  Jnilh.  i-elatively  slender  at 
times,  creamy  white,  yellow  isli  when  bruised,  stnlVed  then  hollow, 
snbglabrous,  ANNULUS  bioad.  double,  smootli  above,  cracking  be- 
low info  thick,  sometimes  evanescent,  yellowish  ]>afclies.  SiM)i;i:S 
5  (I  \  :;  I  niici'..  elli[»lical,  snio<»lh,  jMii-plebrowii.  <H)()ii  and  TASTl-] 
agreeable. 

Scattered  or  su})caesj)itose  on  llie  ground  among  fallen  leaves  in 
frondose  oi-  mixed  wo<ids.  Tlirouglioul  the  Stale.  .1  ulyOctolier. 
Fairly  common. 

The  species  is  known  by  its  habitat  in  woods,  its  Hat  cap  at  ma- 
turity which  is  sliining  whitish,  the  rather  slender,  abrupt ly  bulbous 
stem  and  tlie  tendency  Wtv  Ihc  llesh  ol'  llie  cap  and  stem  to  become 
yellowish  where  bruised.  It  dilVers  Irom  /'.  arrcnsis  in  its  vei-y 
T,  <litl'erent  statui'e:  fi'oni  /'.  phuoni  ifct  s  in  the  absence  of  any  In'own- 
ish   or  I'nfons    liluih  on    ihe  caji.  and    fiom    /'.   si/lnit iius    Vv.   by    its 
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bulbous  stem.  l*eck  first  referred  it  to  P.  arvensis  as  a  variety, 
later  he  called  it  Agaricus  ahruptus;  but  as  tbis  name  was  pre- 
elmpted  it  was  changed  to  ahruptibulha.  Sometimes  the  veil  ap- 
pears to  be  single,  but  this  is  merely  accidental.  Mcllvaine  says 
"it  has  a  strong,  spicy,  mushroom  odor  and  taste  and  makes  a 
highly  flavored  dish.  It  is  delicious  with  meats;  the  very  best 
mushroom  for  catsup."  Since  it  occurs  in  the  woods,  it  must  be 
carefully  distinguished  from  the  deadly,  white  Amanitas. 

227.    Psalliota  placomyces  Pk.     (Edible) 

is^.  Y.  State  Mus.  Rep.  29,  1878. 

Illustrations :     N.  Y.  State  Mus.  Rep.  48,  PL  9,  Fig.  7-12. 
Atkinson,  Mushrooms,  Fig.  21-23,  pp.  23-24,  1900. 
Hard,  Mushrooms.  Fig.  255,  257,  pp.  314-31G,  1908. 
Clements,  Minn,  rilushrooms.  Fig.  42,  p.  74,  1910. 

PILEUS  5-12  cm.  broad,  at  first  broadly  ovate,  convex-expanded, 
finally  quite  j)la7ie,  sometimes  subumbonate,  not  striate,  sqiiamu- 
lose,  whitish,  except  where  dotted  icith  the  hroicn  scales  ivhich  are 
more  dense  toward  the  center,  forming  a  blackish-brown  disk,  in 
age  the  surface  may  be  entirely  brown.  FLESH  white  or  tinged 
yellowish  under  cuticle,  rather  thin  except  disk.  GILLS  free, 
crowded,  thin,  white  at  first,  soon  pink  then  blackish-brown,  edge 
entire.  STEM  rather  long,  7-12  cm.  long,  tapering  upward  or 
clavate-dulhous,  4-8  mm.  thick,  stuffed  then  hollow,  whitish,  the 
bulb  sometimes  yellowish-stained,  glabrous.  ANNULUS  large, 
superior,  douhlc,  the  under  layer  cracking  radially  and  leaving 
patches,  finally  darkened  by  the  spores.  SPORES  5-6x3.5-4  micr. 
(rarely  few  longer),  elliptical-oval,  nucleate,  smooth,  purplish- 
brown,  blackish-broAvn  in  mass.    ODOR  not  marked. 

Solitary  or  scattered,  sometimes  a  few  caespitose,  on  the  ground  in 
frondose,  hendock  or  mixed  woods,  rarely  on  lawns.  Ann  Arbor, 
Lansing,  IS'ew  Richmoud,  probably  throughout  the  State.  July- 
September.    Infrequent,  during  some  seasons  rare. 

A  beautiful  plant  when  one  comes  across  it  at  its  best,  with  its 
artistically  decorated  cap  and  symmetrical  stature.  It  differs 
clearly  from  all  others.  It  is  edible  although  the  flesh  is  thinner 
than  in  the  preceding  species.  It  is  known  by  the  minute  brown 
scales  on  the  flattened  cap,  the  clavate-bulbous  stem  and  the  large, 
flabby  annulus.  During  some  seasons,  it  seems  to  be  absent  even 
under  favorable  Aveather  conditions. 
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228.    Psalliota  subrufescens  Pk.     (Edible) 

N.  Y.  State  Mus.  Kep.  40,  180:5. 

Illustrations:     N.  Y.  State  Miis.  Kep.  48.  Pi.  7,  189(j. 
Plates  XL\'II1,  XLIX.  L.  of  this  Report. 

PILEUS  8-lS  (III.  hioad,  Uinic.  ai  tiist  heiiiispliei-ical  then  convex, 
finalhj  plane,  beeoniiny;  wavy  and  split  on  the  margin,  silky-fihrillose 
at  first,  the  tibrillose  surface  soon  breaking-  up  to  form  veri/  numer- 
ous, appressed,  pale  tawny  fihrillose  scales,  disk  reddish-brown  and 
not  scalj^  sometimes  rimose,  not  striate.  FLESH  white,  uuchange- 
iible,  rather  thin,  soft,  fragile  at  maturity.  (JILLS  free,  not  very 
remote,  narroir,  crowded,  at  tirst  white,  then  pinkish,  linally  black- 
ish-brown, edge  at  tirst  minutely  wliite-fimbriate.  ■  STEM  7-15  cm. 
long,  taperiuf)  upirard,  \-\.~>  cm.  thick  at  apex,  twice  as  thick  below, 
Avhite  and  almost  glabrous  above  the  annulus,  floccose-tibrillose  to 
subscaly  toward  Itasc.  sinffcd  by  soft  irhite  pith  then  hollow,  the 
bulb  varying  clavate  to  more  or  less  abru[)t.  ANNULUS  very 
voluminous,  rellexed,  double,  rather  distant  from  the  apex  of  the 
stem,  smooth  and  white  above,  with  soft,  floccose,  pale  tawny  scales 
below,  becoming  dark  fr<mi  .spores.  SPORES  (1-7..")  x  4-.")  micr.,  ellip- 
tical, smooth,  dark  ]>urid('  bi<>\\n.  blackish-brown  in  nuiss. 
STERILIO  ClOLLS  on  edge  of  gills  mmici'ous.  subcylindrical,  very 
narrow,  hyaline  OhOK  when  (•rnslicd.  strong  of  almonds.  TASTE 
of  green  nuts. 

Caespitose,  on  masses  of  decaying  fallen  leaves  in  frondose  woods 
iiiid  in  ri<-lily  nianiiied  lioi-lionse  beds.  (It  is  also  cultivated  for 
the  market,  i 

Ann  .\rboi-.   l»etroil.     .\ngnsl  ( )(lolier.      Itallier  laic. 

()nr  hiigesi  l*s;illiui:i,  piolialdy  al  limes  siir|)assiiig  the  size  given 
Jibo\('.  The  oiiginal  description  was  made  by  I'eck  from  old  ma- 
terial, and  latei-  (18th  Kep.  i  lie  pidnts  oiil  that  the  ca]>  is  coated 
Willi  lilnils  wliich  at  len;;tli  ^i\e  il  ijie  scaly  character.  Peck's  de- 
scription of  this  s|»ecies  is,  therefore,  misleading,  and  jtrobably  his 
■specimens  did  not  show  the  full  de\  (do|tnienl  of  the  scales  shown  in 
•onr  pliolo^iiajihs.  Some  of  niir  s|)eciiiieiis  were  sen  t  to  \)v.  I'eck  who 
I)rononiire(|  ihem  /'.  .sitbriifrscriis  I'k.  None  of  our  ol  her  Psalliolas 
<'onld  be  easily  confused  with  /'.  siibrii  h  srciis  when  il  appears  in 
the  W(t(Mls.  Of  llie  |']md|iean  species,  /'.  (iin/iishi  I'r.  and  /'.  jxrnini 
lires.  ajipioarji  ii  in  si/.e.  'I'liese  are  at  once  dislinci,  a<-c<»rding  to 
RicUen's  de^ciiiil  ions.    Ii\    iheir   paler  caps   and    larger  spores.      Tiie 
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spores  of  P.  augusta  are  12-14  x  6-7  micr.,  per  Ricken;  of  P.  perrara, 
8-10  X  5  micr.,  per  Bresadola.  P.  silvatica  Fr.  differs  in  the  smaller 
size,  the  simple  anniilus  and  differently  colored  pileus.  P.  subru- 
fescens  sometimes  appears  in  hot-honse  beds  and  has  been  reduced  to 
cultivation,  where  its  characters  seem  to  be  somewhat  changed,  so 
that  Peck  has  made  a  lengthy  comparison  between  it  and  P.  cam- 
jjcstris,  to  which  the  wild  form  has  no  close  resemblance. 

Section  II.  Univelares.  Annulus  simple,  not  with  thick  fioccose- 
patches  on  under  side. 

229.     Psalliota  campestris  Fr.     (Edible) 

Syst.  Myc,  1821. 

Illustrations:     (Selected,  very  numerous.) 
Fries,  Sverig.  atl.  o.  gift.  Swamp.,  PL  5. 
Cooke,  111.,  PL  526. 

Gillet,  Champignons  de  France,  No.  57.3  (As  Pratella). 
Michael,  Fiihrer  f.  Pilzfreunde,  Vol.  I,  No,  60. 
Bresadola,  I.  Fung.  mang.  e.  velenos,  PL  5.3. 
Marshall,  The  Mushroom  Book,  PL  23,  op.  74  and  PL  24,  op. 

75,  1905. 
Gibson,    Our   Edible   Toadstools   and   Mushrooms,    PL  5,  p. 

83  and  PL  6,  p.  89. 
Murrill,  Mycologia,  Vol.  I,  PL  3,  Fig.  1. 
Hard,  Mushrooms,  Fig.  248  and  249,  p.  307,  1908. 
Atkinson,  Mushrooms,  Figs.  1-8,  pp.  2-8,  1900. 
Atkinson,  Bot.  Gaz.,  Vol.  43,  p.  264  et.  al.,  PL  7,  8,  9,  10,  11 

and  12  (showing  all  stages  of  development). 

PILEUS  4-7  cm.  broad  (occasionally  larger,  especially  when 
cultivated),  at  first  flattened  hemispherical  then  convex-expanded 
or  nearly  plane,  firm,  even,  glabrous  or  at  length  minutely  floccose- 
silky  or  delicately  fibrillose-scaly,  dry,  tvJiite  (scaly  forms  are 
brownish,  etc.),  the  margin  extending  beyond  gills,  edge  often 
fringed  when  fresh  by  the  tearing  of  the  partial  veil.  FLESH 
thick,  white,  not  changing  when  bruised.  GILLS  free  but  not  re- 
mote, rounded  behind,  ventricose,  not  broad,  close,  almost  from 
the  very  first  delicate  pink,  then  deep  flesh  color,  finally  purplish- 
brown  to  blackish,  edge  even.  STEM  5-7  cm.  long,  thick,  usually 
suhequal  or  tapering  downward,    rarely    subbulbous,    solid-stuffed, 
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usually  rathei'  short  and  tiiiu.  tchitc  ov  whitish,  j^labrous.  AN- 
>s"TLrS  ahovt'  and  near  tlie  jniddle,  ed<»e  lacerate,  often  evaiiestenL 
iu  age,  derived  from  the  thin,  simple,  white,  partial  veil.  SPORES 
ellii>tical,  T-U  x  4.5-.").n  niier.,  purple-brown,  hlacl-ixh-hroicn  in  ininsa, 
smooth.    ODOK  and  TASTE  agreeable. 

On  the  ground  in  lawn.s,  gardens,  golf-links,  roadsides,  especially 
in  sheep-pastures,  sometimes  in  cultivated  fields. 

Throughout  the  State.  Less  freciuent  in  spring,  usually  in  .hdy- 
October.  Uncommon  except  locally  during  some  seasons,  rare  at 
olher   times. 

This  is  the  well-known  "piuk-gilled"  or  "edible"  mushroom,  by 
many  people  in  this  country  considered  in  addition  to  the  "sponge 
mushroom,"  Morchdla  escnlenta,  as  the  only  mushroom  safe  to  eat; 
all  others  are  dubbed  "toadstools."  Some  persons,  however,  know 
and  eat  a  larger  mimber  of  kinds;  again,  all  others  are  ''toadstools'' 
ti.  iliciii.  The  woi-d  toadstool,  therefore,  means  nothing  definite;  it 
oidy  ex4)resses  the  ignorance  of  people  concerning  those  fungi  of 
which  they  are  afraid.  The  two  words  refer  to  the  same  group  of 
]dants  and  can  be  used  interchangeably. 

In  the  young  or  "button"  stage  the  gills  are  soon  tinged  pink, 
and  as  it  is  possible  to  mistake  the  button  of  the  deadly,  white 
AnKinita  rcrna  for  it  at  this  stage,  every  button  should  be  broken 
open  while  ctdlecting.  Jiy  the  tinu*  the  veil  breaks  the  pink  color 
of  the  gills  is  quite  marked.  All  who  use  this  mushroom,  should 
read  carefully  the  i-eiiiarks  uinb'r  Amauila. 

This  mushroom  has  been  eaten  from  time  immemorial,  and  its 
artilicial  cultivation  carried  on  extensively  for  centuries.  In  and 
around  large  cities,  large  establishments  exist  to  raise  it  for  the 
market,  selling  it  for  Toe  to  OOc  a  pound  in  this  country.  "Tlie  an- 
nual ]>i-oduct  of  the  (Miicago  iniishrooni  beds  is  said  to  be  littni 
sixty  to  seventy-live  Ions."  (Nat.  llisl.  Sin\.  of  Chicago  Acad. 
Sci.  r.nil.  \' 1  I .  purl  I.  p.  ".»().  i  Sjiccial  nndci-groiiml  innsiirooni 
lions<'s,  ca\<'s,  at»an<l(tn('d  mines.  ceUars,  etc.,  liaNC  iieen  a<b»|ileil  tor 
the  cnltivalion  of  this  niuslirooni.  Dnggai-  stales  that  in  I'.MM  the 
loi:il  i.iodiitl  of  llic  nmslirooni  iminsti'y  in  the  en\irons  of  I'aris, 
I'rance.  was  .").(MI(>  tons  or  1(),()(((I.(MM»  pounds.  This  siiows  I  he 
<'Xlenl  lo  uhicli  lairopeans  eal  mnshrooins  as  coniiiared  wiili 
our  Amei-ican  consnnipt  ion.  .\lionl  Hie  same  ratio  exisls  in  the 
use  of  the  many  dilVerent  edible  wild  species.  In  I  his  connlry  w  t- 
have  hardly  itegnn  to  i-eali/,e  llie  immense  amonnt  of  palatable  food 
thai   g<»es  to  waste  in  onr   lields  and    uooijs. 

Numerous  \arielies  ol'  /'.  en ni /n  si ris   have   l»een   described.      Willi 
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US  the  white  variety  is  the  common  form,  although  an  occasional 
patch  of  the  variety  with  brownish  and  more  fibrillose  caps  may 
be  found.  The  caps  are  apparently  not  as  large  as  in  more  moist 
climates,  although  occasionally  one  finds  large  plants  in  cultivated 
fields.  Var.  villa tictis  Fr.  has  been  raised  to  specific  rank  by  Bres- 
adola;  the  pileus  of  this  species  is  large  and  scaly  and  the  stem  is 
scah'  and  coated  or  subvolvate  by  the  inferior  veil.  I  have  not  seen 
it.  No  discussion  is  given  here  of  the  cultivated  varieties.  Those 
interested  in  their  cultivation  should  read  Duggar's  "The  Principles 
of  Mushroom  Growing,  etc."  Bull.  No.  85,  Bureau  of  Plant  Ind., 
U.  S.  Dept.  Agr.,  or  the  chapter  in  Atkinson's  Mushrooms,  last 
edition. 

230.     Psalliota  silvatica  Fr.     (Edible) 

Epicrisis,  1836. 

Illustrations :    Bresadola,  Fung.  Trid.,  Vol.  I,  PI.  90. 
Cooke,  111.^  PL  530  {=P.  perrara  per  Bres.) 
Michael,  Fiihrer  f.  Pilzfreunde,  Vol.  II,  No.  68. 

"PILEUS  8-11  cm.  broad,  campanulate  then  expanded,  at  first 
cinereous  then  yellowish-whitish  with  a  rufous-fuscous  center,  cove?^- 
ed  hy  'brown  scales.  FLESH  rather  thick  except  margin.  GILLS 
free,  remote,  crowded,  white  at  first,  then  rosy-flesh  color,  at  length 
reddish-cinnamon.  STEM  6-9  cm.  long,  1-1.5  cm.  thick,  holloiv, 
whitish,  glabrous,  or  subfibrillose,  equal  or  with  a  bulbous  base, 
bulb  sometimes  marginate,  white  within  when  broken,  yellowish  at 
apex,  slightly  rose-red  on  sides.  ANNULUS  simple,  ample,  distant, 
superior,  white,  substriate,  flocculose.  SPORES  6-7  x  3.5-4  micr., 
elliptical,  incarnate-fulvous.  BASIDIA  clavate,  25  x  6-7  micr. 
ODOR  and  TASTE  agreeable." 

Reported  by  Longyear.    In  woods. 

The  description  is  adopted  from  Bresadola.  The  descriptions 
in  our  mushroom  books  are  scarcely  satisfactory.  The  figures  of 
Cooke  and  Gillet  are  said  to  depart  from  the  characteristics  of  the 
]»lant.  It  seems  to  be  rare,  and  I  have  never  collected  it.  The  gray 
color  of  the  young  plant  and  the  truly  brown  color  of  the  scales, 
the  hollow  stem  and  spores  ought  to  make  it  recognizable.  Ricken 
emphasizes  the  change  of  gills  and  flesh  to  blood-red  when  bruised 
and  considers  P.  Jiaemorrhoidaria  as  an  autumnal  form.  This  com- 
plicates matters,  especially  in  the  absence  of  specimens  of  our  own. 
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231     Psalliota  haBmorrhodaria  Fr.     (Edible) 

Ilyiiieii.  Kiiiop.,  1SS5. 

Illu.xtratioiis:     Cooke,  111..  1?1.  531. 

(Jillet,  Cliaini)igiioiis  de  France,  No.  577  (ais  Pratella), 
y.  Y.  State  Mils.  Rep.  54,  PI.  75,  1901. 

PILEUS  5-10  cm.  broad,  at  first  subolobose  to  siibovate  then 
canipanulate-expanded,  nearly  plane,  covered  by  rather  dense, 
librillose,  brownish-gray,  appressed  scales,  sometimes  glabrous 
toward  margin  and  paler,  margin  subpersistently  incurved. 
FLESH  white,  tiini'uif/  pink  to  hlood-rcd  when  hroken,  thick  on 
<lisk,  thin  on  margin.  (JILLS  free,  moderately  broad,  crowded, 
white  at  tirst,  then  rosy-Hesh-color,  tinally  dark  brown.  STEM 
5-10  cm.  long,  S-15  mm.  thick,  subeqnal,  rarely  bulbous,  stuffed  then 
JioIIoic,  tloccose-tibrillose,  glabrescent,  white  or  pallid,  darker  in 
age.  ANNULUS  large,  pendulous,  persistent,  superior,  simple, 
white,  at  length  colored  by  spores.  SPORES  0-7  x  i  micr.,  elliptical. 
]nirplish-brown,  smooth.  STERILE  CELLS  on  edge  of  gills,  clavate, 
enlarged-rounded  above.     ODOR  and  TASTE  agreeable. 

Caespitose  or  scattered,  on  the  ground  or  about  the  base  of  trees 
in  low  places  in  mixed  woods,  usually  near  birch  and  maple  trees. 
IManpU'tte,  New  Richmond.  August-October.  Infrequent  in  the 
coniferous  regions  of  the  State. 

Easily  known  by  tlie  change  of  the  flesh  to  red,  which  color  fresh 
plants  immediately  show  when  broken.  This  character  is  said  to 
l)e  found  also  in  the  seashore  mushroom,  P.  halophila  Pk.  which 
has  a  solid  stem  and  has  not  been  found  inland.  Peck  says  its 
flanu-  when  cooked  is  similar  to  P.  rnmpestris,  and  gives  to  the  milk 
ill  which  il  is  sicwci]  ;i  brownish  cobtr.  Ricken  considers  it  a 
mere  form  of  /*.  silraticd,  but  describes  the  latter  dilTerently  fi'om 
most  auth(»rs.     It  is  ccrlainly  distinct. 

232.     Psalliota  micromegetha  Pk.     n^niiu.E) 

N.  V.  Stale  .Mus.  Kcji.  51.  lillll.     (As    \(i<trlciis  jik.sHIiis) . 
Illustration:     X.  V.  State  Mus.  Pull.  IIO,  PI.  1(»7,  I^g.   1 C.  1!M)7. 

"PILET'S  2-7  cm.  broiul.  I'lMuilc.  convex  becoming  jdane,  some- 
times subdepressed  in  center,  dry.  silh-j/  fihrillosc  or  fihrillnnrscali/, 
t/niifislihniirii   or  hiair,!    in   criilrr.  often    with    veHow  ish   or   Terrngi 
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nous  stains.  FLESH  white  or  whitish,  not  changing  color  where 
wounded.  GILLS  free,  close,  grayish  at  first,  soon  pinkish,  finally 
brown.  STEM  2-5  cm.  long,  G-10  mm.  thick,  equal  or  slightly  taper- 
ing upward,  sometimes  bulbous,  stuffed  or  hollow,  slightly  fibril- 
lose,  white.  AXXULUS  slight,  often  evanescent.  SPORES 
broadly  elliptic  or  subglobose,  5x4  micr.     Edible." 

Solitary  or  caespitose,  on  grassj'  ground,  in  sandy  or  clay  soil. 
September-November.     Detroit. 

The  description  is  adapted  from  the  revised  one  in  N.  Y.  State 
Bull.  116,  p.  44,  1907.  The  original  description  was  made  largely 
from  smaller  plants  sent  to  Peck  from  Detroit  by  Dr.  R.  H.  Stevens, 
and  named  Agaricus  piisilliis;  later  the  name  was  changed  to  that 
given  above,  meaning  small  to  large  in  size.    I  have  not  seen  it. 

233.     Psalliota  comtula  Fr.     (Edible) 

Epicrisis,  183G. 

Illustrations:     Fries,   Tcones,   PI.   130. 
Cooke,  111.,  PL  53.3. 

Ricken,  BlJitterpilze,  PL  G2,  Fig.  1  (as  P.  rusiophylla). 
Atkinson,  Mushrooms,  Fig.  24,  p.  25,  1900. 

PILEUS  2-4.5  cm.  broad,  convex-subexpanded,  subumbonate  or 
umbo  obsolete,  silky,  creamj'^-white  to  grayish-white,  tinged  with 
yellowish  hues  on  disk,  sometimes  rufous-tinged.  FLESH  whitish, 
becoming  ochraceous  under  cuticle,  thickish  on  disk.  GILLS  free, 
broader  in  front,  narrowed  behind,  up  to  5-6  mm.  broad,  dingj'-  in- 
carnate, at  length  smoky-umber.  STEM  3-5  cm.  long,  2.5-5  mm. 
thick,  subequal,  hollow,  innately  silky,  pallid  or  slightly  yellowish- 
stained.  ANNULIJS  median,  membranaceous,  thin,  whitish,  often 
suhcvanescent.  SPORES  5-6x3-3.5  micr.,  elliptical,  smooth,  dark 
purple-brown.  BASIDIA  20  x  6  micr.  STERILE  CELLS  on  edge 
of  gills  inflated-clavate.     ODOR  not  marked. 

On  the  ground  among  fallen  leaves  in  pine  and  beech  woods.  New 
Richmond.     September.     Infrequent. 

The  description  shows  a  slight  variation  from  that  of  other 
authors.  Atkinson  gives  the  spore  measurements  3-4  x  2-3  micr. 
Ricken  considers  Fries'  plant  as  identical  with  P.  rusiophylla 
Lasch,  and  also  gives  small  spores  and  basidia.  Except  for  the 
pale  color  of  the  cap,  our  plants  could  be  referred  to  Ricken's  P. 
sagata  Fr.     The  species  needs  further  study. 
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234.     Psalliota  diminutiva  Pk.     (Edible) 

N.  Y.  State  Mus.  Kep.  20,  1874. 

Illustrations :    N.  Y.  State  Mus.  Rep.  54,  PI.  74,  Fig.  1-8,  1901. 
Plate  L  of  this  report. 

PILEUS  2-5  cm.  broad,  fragile,  convex  then  plane,  sometimes 
suhdepressed.  silky-fibrillose,  the  fibrils  forming  delicate,  pinkish- 
drab  to  reddish-brown  scales  toicard  center  and  on  disk,  paler  and 
denuded  on  margin,  white  or  tinged  gray  under  fibrils,  not  striate. 
FLE8H  thin,  whitish.  GILLS  free,  not  remote,  thin,  close,  moder- 
ately broad,  ventricose,  edfje  entire.  STEM  3-5  cm.  long  (rarely 
longer).  2-5  mm.  thick.  e(|ual  or  tajiering  upwards,  stutfed  by  deli- 
cate white  jiith  then  liollow.  glabrous,  innately  silky,  even,  whitish, 
sometimes  subbulbous  at  base.  ANNULFS  delicate,  tliin,  rather 
I^ersistent,  narrow,  whitish.  STERILE  CELLS  on  edge  none. 
BASIDIA  27  X  5-(;  micr.,  4-spored.     ODOR  and  TASTE  none. 

Solitary  or  gregarious  on  mossy  ground,  or  anu)ng  leaf-mould  in 
l(»w  moist  froudose  oi-  mixed  woods.  Througliout  tlie  State.  Augusi- 
Sc])tend)er  (rarely  in  s]»riiig).     Frequent. 

Tiiis  dainty  liltle  Psalliota  is  known  by  iis  dclicale  jtiidcisli  or 
reddish  fibrils  on  the  cap,  the  entire  gills  and  persistent  annulus. 
It  is  not  supposed  to  possess,  like  the  preceding,  the  yellowish 
stains  on  cap  and  base  of  stem,  but  specimens  are  found  whicli  have 
this  character  which  do  not  .seem  to  belong  elsewhei-e.  As  tliev 
are  rather  scattered  in  occnrreiicc  no  snflicient  study  has  been 
nm<le  of  these  forms.  It  may  be  thai  scNcral  little  sitccics  i-uii  into 
each  other.  Peck  says  tlicy  aic  \cry  palatable  when  tried  in  Initter. 
Iiiit  Ijieir  small  si/e  does  not  atli-acl  llie  collector  who  is  looking  for 
a  meal. 


235.     Psalliota  echinata  i'r. 


Svst.  .Mvc.   ISL'I 


I  llnsii-al  ions  :      I'alonillard,  Tab.  .\iialvl..   No.    1  .'i.".   i  as   Plioliolai. 
(  'o(,ke.    III.,    ri.    :;:».'.    l  as    Inocybei. 
Ii'icken.  r.l.i  I  lei|'il/.e.  IM.  '-W .  i•'i;,^  ("»  i  as  inocybei. 
.Montagne,  in  .\nn.  Sci.   .\al.   Is:t(;,  I'l.   id,  Vv.;,.  W  t  as    [(imiciis 
o.ri/osiii  IIS  I . 
PfLlirS    1  :',   cm.    broa<l,   obliisely     cainpannlate     then     exjtaiided. 
mai'j,Mn  at  tii'st  incnrved  and  sonw'wliat  a|i|ienilicnlate.  tiien  recurved, 
denselv    co\cied     willi     sniok \  blown,     ininntetlocco.se.     waiM  liUi-    or 
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pointed  scales,  not  striate,  sometimes  rimose  iu  age.  FLESH 
whitish  at  first,  then  7~eddish,  thin.  GILLS  free,  thin,  narrow, 
crowded,  bright  pink  to  old  rose-color,  -finally  dark  purplish-red. 
STEM  2-3  cm.  long,  1-3  mm.  thick,  equal,  stuffed  with  loose  white  fib- 
rils then  tubular,  elsewhere  soon  blood-red  within,  surface  floccosely- 
pulverulent  with  a  smoky  bloom  below  the  annulus,  often  mycelioid- 
swoUen  at  base.  VEIL  floccose-submembranaceus,  easily  lacerated, 
concolor,  forming  an  imperfect  ANNULUS.  Spores  minute,  ellip- 
tical, 4-5x2-2.5  micr.,  smooth,  with  a  tinge  of  purple-broicn  under 
microscope,  many  immature  and  hyaline,  cinnabar-purple  broivn  in 
mass.  CYSTIDIA  none.  Trania  of  gills  composed  of  large  .cells, 
about  20  micr.  in  diameter.  ODOR  and  TASTE  slight,  not  of  cu- 
cumber, even  after  crushing. 

Subcaespitose  or  gregarious,  in  a  green-house  of  the  Michigan 
Agricultural  College,  East  Lansing.     September.     Rare. 

As  shown  by  the  references,  this  plant  has  been  placed  in  three 
different  genera.  It  is  therefore  difficult  of  identification,  the  more 
so  because  of  its  rarity.  It  seems  that  the  spores  mature  slowlj^, 
or  perhaps  in  some  regions  or  under  hot-house  conditions  do  not 
take  on  a  purplish  tinge.  Under  the  microscope  some  of  the  spores 
of  our  specimens  showed  the  usual  delicate  tint  in  the  exospore 
which  is  characteristic  of  many  of  this  group.  Fries  (in  Hymen. 
Europ.)  says  he  never  saw  them  rosy.  Patouillard  says  they  are 
hyaline  under  the  microscope  but  that  on  a  white  background  they 
appear  tawny  (''fauve").  Ricken  applies  the  word  "erdfarbig." 
All  the  illustrations  picture  our  plant  well,  which,  to  quote  Berkeley, 
'^is  a  most  curious  species."  In  Europe  it  occurs  iu  hot-houses  al- 
most exclusively. 

Stropharia  Fr. 
(From  the  Greek,  stroplios,  a  sword-belt,  referring  to  the  annulus.) 

Purple-brown-spored.  Stem  fleshy,  confluent  with  the  pileus;  an- 
nulus membranous  or  fibrillose-floccose.  Gills  attached.  SPORES 
purple-brown  or  violet.    Pileus  usually  viscid. 

Putrescent,  terrestrial  or  coprinophilous,  of  medium  size,  in 
fields,  barnyards,  dung  hills  or  forest.  They  correspond  to  Armil- 
laria  of  the  white-spored,  and  Pholiota  of  the  ochre-brown-spored 
groups  in  the  adnate  gills  and  annulate  stem ;  difi'ering  from 
Hyplioloma  in  that  the  veil  collapses  on  the  stem  to  form  an  annulus, 
instead  of  remaining  as  a  fringe  on  the  margin  of  the  pileus. 

It  would  be  preferable,  in  my  judgment,  to  limit  the  genus  to 
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those  species  with  a  viscid  pellicle;  but  with  the  data  at  hand  it 
seems  best  to  defer  this  arrangement.  Ricken  divides  the  genus 
by  the  size  of  the  spores,  but  tliis  method  neglects  other  more  im- 
portant morphological  characters.  On  the  other  hand,  some  species 
could  be  better  located  iu  the  genus  Ilypholonui  as  is  done  by  Kickeu 
for  S.  caput-mcdnsac  Fr.,  <S'.  scohuiacctiin  Fr.  and  **>'.  hattarae  Fr. 
There  are  then  two  sections :     Viscipelles  and  Spintrigeri. 

Key  to  the  Species 

(a)      Pileus  with  bluish-green   or  olive  shades,  viscid. 

(b)      Stem    4-7    mm.    thick,    greenish-blue;     pileus     thick,     green;     on 

debris  in  woods.     236.     <S.  aeruginosa  Fr. 
(bb)     Stem  1.5-2  mm.  thick,  long  and  slender;   pileus  thin,  olvaceous- 
gray;    on   dung  and   mud.     (See   268.     Psilocybe   uda   Fr. ) 
(aa)      Pileus  without  green  or  olive. 

(b)      Stem  ventricose-radicating;     pileus    umber    to    tawny-alutaceus, 

viscid.     237.  •  8.  ventricosa  Mass. 
(bb)      Stem  not  radicating. 

(c)     Parasitic  on  Coprinus,  whitish.     244.     iS.  epimyces   (Pk.)   Atk. 
(cc)     Not   parasitic;    pileus  viscid   or   subviscid. 
(d)     Growing  on   dung. 

(e)     Pileus   citron-yellow,   2-5   cm.   broad;    common. 

(f)     Pileus  persistently  hemispherical.     242.     S.  semiglohata 

Fr. 
(ff)      Pileus  convex-subexpanded.     241.     S.  stercoraria  Fr. 
(ee)      Pileus  ochraceous-brown,  1-2.5    cm.   broad,    conic-campanu- 
late.     243.     8.   uvibonatescens  Pk. 
(dd)     Not  on   dung, 
(e)     Pileus  5-10  cm.  broad,  cinnamon-drab,  viscid,  stem  squar- 

rose-scaly.     238.     i>.  depilata  Fr. 
(e)     Pileus  1-4  cm.  broad, 
(f)     Gills    strongly    violet-purplish;    pileus     ochraceous-pallid. 

240.     /S.   coronilla  Bres. 
(f)     Gills     strongly     gray-tinged;      pileus      white     to     buff. 
239.     S.  albonitcns  Fr. 

Section  f.    YiHcijX'Urs!.    I'ileus  provided  w  ilh  a  «listiiict  gelatinous 
pellicle,  hence  viscid ;  glabrous  or  scaly. 


*(i roiriii;/  on  the  ;/roinnl  or  on  drhris. 

236.     Stropharia  aeruginosa  I'l .     (Suspected) 

Syst.  Myc,  IS'Jl. 

llhistratioiis:     CooUe.    111..    I'l.   ."..■■)1. 

(lilb't,  ('liaiiipigiioiis  <le   i'laiicc,    NO.  (».'»(l. 
Kickeii.    P,l;itlri|.il/,.'.    IM.   (i:'.,    I'M-.    I. 
■     l'aHonillai<l.   Tal..   .\iialvi..    .NO.   L':'.l. 
Swaiiloii,   I-'iiiigi.   IM.  ;'.S,    I'ig.  7  !•. 
Ilar|)«-i-.   Wis.   Aia.l.  Sci.  'I'l'iiiis..   \n|.    IT.  pi.    II.   IM.  <il.    llti::. 


248  THE  AGARICACEAE   OF   MICHIGAN 

PILEUS  2-5  cm.  broad  (often  rather  small  in  our  climate). 
Campanulate-couvex,  at  length  plane,  subumbonate,  covered  with 
verdifjris-green,  thick  gluten,  hence  viscid,  sometimes  dotted  with 
scattered,  white  scales,  especially  on  margin,  at  length  fading  to 
yellowish,  pellicle  separable.  FLESH  pallid,  or  tinged  blue,  rather 
soft,  thickish.  GILLS  broadly  adnate,  sometimes  emarginate-sin- 
uate,  rather  broad,  close,  whitish  at  first,  soon  drab-gray  or  reddish- 
gray,  finally  purplish-chocolate-brown,  edge  white  and  minutely 
flocculose.  STEM  5-7  cm.  long,  4-7  mm.  thick,  equal,  hollow,  soft, 
greenish-Hue,  viscid,  at  first  scaly  or  fibrillose  below  the  annulus. 
ANNULUS  distant  from  apex,  narrow,  submembranous,  here  and 
there  floccose,  subevanescent.  SPORES  pale,  smooth,  7-8  x  4-5  micr., 
oval-elliptical.  STERILE  CELLS  on  edge  of  gills,  clavate,  lanceo- 
late. 

On  debris  in  hemlock  woods,  and  occasionally  in  frondose  woods. 
Houghton,  New  Richmond,  Detroit.     August-October.     Infrequent. 

Although  this  is  a  brightly  colored  and  striking  plant,  we  have 
come  across  it  infrequently,  but  in  Europe  it  is  said  to  be  very 
common  in  forest,  field  and  garden.  The  gills  sometimes  run  down 
the  apex  of  the  stem  in  lines.  The  annulus  is  sometimes  lacking. 
Our  plants  are  well  shown  by  the  figures  of  European  authors,  and 
seem  to  agree  perfectly.  It  is  said  to  be  poisonous.  It  is  probably 
more  common  northward. 

237.     Stropharia  ventricosa  Massee 

British  Fungus  Flora,  Vol.  I,  p.  400,  1892. 

Illustration:    Cooke,  111.,  PI.  1188  (as  aS'.  merdaria  var.  major). 

PILEUS  3-5  cm.  broad,  parabolic  then  convex-expanded,  margin 
for  long  time  decurved,  verv/  viscid,  somewhat  uneven  when  young, 
glabrescent  and  shining  pole  uml)er  at  -first,  then  tawny-ahitadeus. 
FLESH  white,  thick  on  disk,  abruptly  thin  on  margin.  GILLS 
adnate,  at  length  decurrent  by  tooth,  close,  rather  narrow,  pallid 
at  first,  then  mouse-gray  with  purplish  tinge,  finally  purplish - 
brown.  STEM  8-12  cm.  or  more  long,  ventricose-radicating,  up  to 
15  mm.  thick  at  broadest  part,  thinner  above,  rooting-attenuate  at 
base,  sometimes  subequal,  white  at  first,  becoming  dingy  yellowish, 
dry,  covered  up  to  the  annulus  hy  squarrose  scales,  markedly  striate 
above,  stuffed,  whitish  within.  ANNULUS  persistent,  white,  large, 
striate  above.  SPORES  9-12  x  5-6  micr.,  elliptical,  smooth,  with  a 
purple  tinge  under  the  microscope,  brown  in  mass.     CYSTIDIA 
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oval  or  short  ventricose,  obtuse  at  apex,  about  45  x  24  micr.,  hya- 
line. 

Caespitose  on  very  detaye<l  (b'luis  alxml  stuuips  and  roots  in 
forest  of  hemlock,  maple,  etc.    l>ay  \'ie\v.     September.    Kare. 

This  has  very  much  the  stature  of  Cooke's  figure  of  PJioliota  radi- 
coHd  (111.,  PI.  oOl  )  and  j^rows  in  .similar  jdaces,  but  the  pileus  of 
our  plants  has  a  glabious,  viscid  pellicle,  and  the  spores  are  purple- 
tinged.  The  odor  was  not  noted.  The  root-like  prolongation  pushes 
deep  down  into  the  debris  and  the  mycelium  was  attached  to  dead 
roots.  This  agrees  so  well  with  Massee's  description  that  I  have 
ventured  to  refer  it  thither,  in  spite  of  its  larger  size  and  more 
scaly  stem. 

238.     Stropharia  depilata  Fr. 

Ilynieii.  Euro]).,  ISTl. 

Illiistiations:     Ilar]H'i-.   Tians.   Wis.   Acad.   Sci..   \\A.    IC.   PI.   02 
a II. I  on.  l!)i:;. 

PILEUS  4-12  cm.  broad,  tiiiii.  convex  to  plane  or  broadly  umbo- 
nate.  obtuse,  glaltrous,  risrid,  light  ciiinamon-drab  (Pidg.i  when 
young  and  icitJi  a  smoky  tin(/c,  at  length  dark  olive-bull'  or  jtinkish- 
butf  (Kidg.  I,  even  on  the  decui\'ed  niaigin  wliich  is  soiiietiiiies  ajt- 
pendiculate  when  y(jung.  FLI"]S1I  wliitisli.  thick  exc('i)t  the  thin 
margin.  (JILLS  adnate.  often  subdcciirnMit  nnd  running  down  the 
stem  in  lines,  close  to  crowdcil,  lu-oail.  i>allid  at  tir.st,  soon  pair 
/>i/ri>h-(lifih  ijlidg.  1  itvasln/,  ;il  Icngtli  piii'plisli-Itlack.  STIO.M  0-12 
cm.  long.  Si.")  nini.  thick,  stibeipial  or  suitventricose,  stulVed,  whitish 
^\illlin  :iii(I  witiiout,  becoming  yellowish-tinged,  clotlicd  hrloir  <in- 
)iiiliis  1)1/  siihstiiKirrosc,  liiciralr,  fihrilhisr  or  Jloccosc  irJi'itisIt  or 
rr<(iiii  i/i/rlhiir  .scdirs,  apcx  glal»i-('sccn  I .  iil'icu  deeply  iinniei-sed  at 
b;ise.  AXXrH'S  distant,  menibianoiis.  |>ersisloiil.  al  lirst  wliite, 
lifni  ;in(l  erect,  tiieii  dellected  ;in(l  cl(t\ c  l»ro\vn  (liidg.  I.  SPOKICS 
elliptical,  smooth,  '.»  12  x  .">  (;.."'»  iiiici-..  dark  gray  w  illi  tint  of  ])Mr]>le 
nmier  microscope.  ('\'ST1I>I.\  none.  Ldge  of  gills  with  sterile 
cells.      <H)Ol{    IK 'IWS'n-:    t.inlily   ilis;igree;il»le. 

Soliliiry  or  subgi-egai'ioiis.  rarely  snbcaespitose ;  among  <Iebris  or 
about  logs  and  stumps  in  mixed  woods  of  l»als;im,  spruce,  birch, 
etc.       Xorllierii    M  icliii;.ili.       l're(|iienl    loc.llly.       Seplcndier  Octohei". 

The  large  size,  scnly  stem  ;iiid  shitegray  gills  are  the  striUing 
cli.iiacterisl  ics  t>\'  this  species.  IIai-per  re|)()i-|s  it  fi'(»m  Xeebish 
Island.      It    is  also   an    inliabita  iit    >>{'     ihc     Adirondack     .Mountains, 
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where  I  have  collected  it.    It  seems  to  fruit  preferably  in  the  autumn 
and  in  dry  weather. 

239.     Stropharia  albonitens  Fr.     (Suspected) 

Monographia,  1863. 

Illustrations :     Fries,  Icones,  PL  130,  Fig.  2. 
Kicken,  Bliitterpilze,  PL  63,  Fig.  3. 

PILEUS  1-3  cm.  broad,  campanulate,  then  plane-subumbonate, 
with  a  viscid  pellicle,  ivJiite  to  huff,  sometimes  yellowish-tinged  on 
disk,  becoming  gray  on  margin,  shining  when  dry,  glabrous,  even. 
FLESH  w^hite,  moist,  thin.  GILLS  adnate  becoming  emarginate^ 
sufidistant,  rather  broad,  ventricose,  gray  to  purplish-gray  then 
darker,  edge  minutely  white-fimbriate.  STEM  elongated,  3-7  cm, 
long,  2-3  mm.  thick,  equal,  stuffed  with  a  white  pith  tlien  hollow, 
whitish,  tinged  yellow  in  age,  yellowish  within,  dry,  pruinose  or 
flocculose.  ANNULUS  superior,  white,  evanescent,  soon  colored  by 
spores.  SPORES  7-9  x  4-5  micr.,  elliptical,  smooth,  purple-brown 
in  mass.    CYSTIDIA.    ODOR  none. 

On  the  ground  in  open,  grassy  woods.    Ann  Arbor.    October. 

Known  by  the  gray  color  of  the  gills  and  the  yellowish  tinge  to 
the  stena  in  age. 

240.     Stropharia  coronilla  Bres.     (Suspected) 

Fung.  Trid.,  Vol.  I,  1881   (Fr.,  Syst.  Myc,  1821). 

Illustrations :     Ricken,  Bliitterpilze,  PL  63,  Fig.  5. 
Patouillard,  Tab.  Analyt.,  Xo.  232. 
Cooke,  111.,  PL  535. 

PILEUS  2-4  cm.  broad,  convex-expanded,  subviscid,  even^ 
ochraccous-ichitish,  glabrous,  subpruinose  when  dry.  FLESH  white, 
rather  thick.  GILLS  adnate,  rounded  behind  or  sinuate,  ventricose, 
close,  moderately  broad,  fuscous-violaceous  then  purple-hlackish, 
edge  white-fimbriate.  STEM  3-4  cm.  long,  3-5  mm.  thick,  equal  or 
slightly  tapering  upward,  stuffed  then  hollow,  dry,  white,  minutely 
flocculose  above  the  annulrs,  fibrillose  below  then  shining.  AN- 
NULUS  thickish-membranous,  persistent,  distant  from  apex,  striate 
ahove.  SPORES  8-9.5  x  4-5  micr..  elliptic-ovate,  violet-purple  un- 
der microscope,  smooth.     CYSTIDIA  short,  broadly  clavate,  round- 
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ed  but  apiculate  above.  ODOR  slight,  uupleasaut.  Ou  the  ground 
iu  woods  of  white  pine  and  beech.  Xew  Kichniond.  Septeniljer. 
lufiequent. 

This  ditiers  from  *!b'.  albonitens  in  the  strong  violet  color  of  gills 
and  spores.  The  cap  is  more  ochraceous  and  more  convex.  The 
gills  are  more  crowded.  This  seems  to  be  closely  related  to  S. 
melaspcrma  Fr.,  and  the  cjstidia  figured  for  that  species  by  Patouil- 
lard  (Tab.  Analyt.,  >s'o.  555)  are  characteristic  of  our  specimens. 
(i)'.  hila)ncJhita  Tk.  is  a  much  larger  plant,  with  larger  spores,  and 
the  thick  annulus  lias  radiating  gill-like  ridges  on  its  upper  surface. 
(See  Peck,  PL  111',  Fig.  5-10,  X.  Y.  State  Mus.  Bull.  122,  1908  and 
Harper,  Wis.  Acad.  Sci.  Trans.,  Vol.  17,  Pt.  II,  PI.  05.) 

**Groicin(j  on  dun(j. 
241.     Stropharia  stercoraria  Fr.     (Edible) 

Syst.  Myc,  1821. 

Tllustrati(ms:    Cooke,  111.,  PI.  538. 

Harper,  Trans.  Wis.  Acad.  Sci..  \'(.l.  17.  Pt.  II.  IM.  t;7. 

PILEUS  2-0  cm.  broad,  convex-hemisi»h(*rical.  then  hroddh/  ron- 
Vf.'X  or  subc.rpandcd,  viscid  from  the  se])arable.  gelatinous  jiellicle, 
glabrous,  even,  citroti-ycIJoir,  bull'  or  whitish  when  dry.  often  stained 
by  the  sporc^s.  FLESH  ^\hite  or  tinged  yellow,  thin  on  margin, 
soft.  OILLS  adnate  at  length  snbdecnrrent.  rcri/  broad,  close,  um- 
bcrfnscdus  to  jtui-plisji  ol  ixjiceons  oi-  Iihickish.  cili/f  ir]iHc  jUxciilnsc. 
STIOM  0-18  cm.  long,  2-0  mm.  thick,  clon(i(it(d-ci/lindrical,  stnlVed 
by  white  pith  then  hollow,  1»ase  thicker,  yellowish-white.  <'overed  np 
to  the  evanescent,  n.nrow  mnndiis  by  the  llocco.se-scaly  thin  reumins 
of  a  membranaceus  veil.  SPOKIOS  large,  elongated-elli|)tical,  15-21 
x8-12  micr-..  xni-i.ililc  in  size,  sinoolh.  \iolet  i)ni-i)le  niider  microscope, 
blackish-jMii'iile  in  mass.  "( '^'S'i''ll » I  A  dd  llir  sidi.s  .niii  ediie  of  Ihe 
gills,  biiiceolnle.  5(1  7<l  .\  1  L'  1>  iiiicr."'  iliickeii.i  'i"A  S'l'l  1  of  pellicle 
slightly  bitter. 

On  <lnng  hills,  nmnui-e  piles  (»r  siiiiihir  |)l;i(es;  grcgnrions. 

'rindiiulKPiil  llie  Sljile.  .M;i\' ( >cloliei'.  < 'nniiiinii,  ;ipp;iri'ii  I  ly  more 
common   tliiin   the  next,  at    le;ist   in  sonlliei-n   .Michig;iii. 

So  close  in  ap|»eaiMnce  to  N.  siinit/lolxitd  tlcit  they  are  ililVuiilt  of 
easy  se|ta  rat  ion.  S.  shrcoraria  is  a|>pai'enl  ly  a  liiiosi  liinilcil  In  dung 
or  lua  niii'e.  u  liilc  the  oilier  has  a  w  ider  I'ange.    1 1  dilVers  niicrdscopic- 
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ally  according  to  Ricken,  by  the  presence  of  cystidia  which  occur  also 
on  the  sides  of  the  gills  and  which  are  absent  in  ;S'.  semiglohata  ex- 
cept on  the  edge.  The  pileus  of  the  latter  is  more  persistently  hemis- 
pherical. A  sterile  form  has  been  observed,  in  every  particular  like 
the  above,  except  that  the  gills  remained  pale  yellow  or  straw- 
color;  sj)ores  were  lacking  at  full  expansion  of  the  pileus  and  the 
hymenium  was  composed  of  large,  inflated,  sterile  cells  in  place 
of  the  basidia. 

242.     Stropharia  semiglobata  Fr.     (Edible) 

Syst.  Myc,  1821. 

Illustrations :     Cooke,  111.,  PL  539. 

Gillet,  Champignons  de  France,  No.  651. 
Patouillard,  Tab.  Analyt.,  Xo.  234. 
Ricken,  Bliitterpilze,  PL  G3,  Fig.  2. 
Atkinson,  Mushrooms,  Fig.  30,  p.  31,  1900. 
Hard,  Mushrooms,  Fig.  260,  p.  320,  1908. 
Murrill,  Mycologia,  Vol.  4,  PL  56,  Fig.  3. 

PILEUS  1-4  cm.  broad,  persistently  hemispherical,  very  viscid 
from  the  pellicle,  glabrous  and  naked,  even,  citron-yellow,  shining 
when  dry,  faded  in  age,  stained  purplish-black  by  spores.  FLESH 
thick  on  disk,  thin  on  margin,  pallid,  soft.  GILLS  broadly  adnate, 
very  hroad,  close  to  subdistant,  olive-gray  to  purplish-brown,  clouded 
blackish,  edge  minutely  Avhite  floccose.  STEM  5-12  cm.  long,  2-5 
mm.  thick,  subequal  or  cylindrical,  straight,  hollow,  rigid,  often 
viscid  when  young  or  fresh,  covered  below  up  to  the  narrow  annulus 
by  the  thin,  membranous,  flocculose  veil.  SPORES  elliptical,  15-18 
x  9-10  micr.,  smooth,  violet-purple  under  the  microscope,  brownish- 
purple  in  mass.  CYSTIDIA  only  on  edge  of  gills,  short-filamentous, 
30-45  X  3-4  micr.  (Ricken.) 

On  dung  liills  and  grassy  places  in  the  open.  Probably  through- 
out the  State.    May-October.     Frequent. 

See  notes  on  the  j)receding. 

243.     Stropharia  umbonatescens  Pk.     (Suspected) 

X.-Y.  State  Mus.  Rep.  30,  1878. 

Illustrations :    Harper,  Wis.  Acad.  Sci.  Trans.,  Vol.  7,  Pt.  II,  PL 
65,  B. 
Plate  LI  of  this  Report. 
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PILEUS  1-2.5  cm,  broad,  conicocampanulatc,  at  length  more  or 
less  maramilately  iiinboiiate,  with  a  viscid  pellicle,  pale  ochraceous- 
brownish  or  grayish  on  margin,  luiibo  hricjJtt  ochraceous  broicn  to 
reddish-hroicn,  even  or  obscurely  substriate,  shining,  glabrous. 
FLESH  thin,  jtallid.  (ilLLS  adnate  to  adnate-decurrent,  broad  to 
nubtriangular,  close,  at  lirst  whitish  then  gray,  linally  purplish- 
brown  to  blackish.  STEM  5-10  cm.  long,  slender,  equal,  stuffed 
then  hollow,  toughish,  paUid,  timjed  ochraceous,  covered  at  first  by 
thin,  obscure,  scaly  remnants  of  the  veil  up  to  the  fugacious  AN- 
XULUS.  SPORP^S  17-19  x  10  micr.,  elliptical,  smooth,  purple-brown 
under  microscope,  dark  purplish  in  mass.  (J)1)(,)K  open  strong  of 
radish  or  foetid. 

Gregarious  on  dung  hills  or  about  manure  heaps.  September- 
October.     Ann  Arbor.     Not  infrequent. 

]\rucli  more  slender  and  with  a  thinner,  smaller  cap  than  the  two 
preceding;  also,  the  cap  is  very  different  in  shajie.  Its  rather  foetid 
odor  and  large  spores  distinguish  it  from  others.  It  is  close  to 
N.  paradoxa  P.  Hetm.  in  tlie  shape  of  pileus  and  size  of  spores. 

Section  J  I.  Spintrigrri.  IMleus  without  a  distinct  pellicle, 
usually  innately  librillose,  not  viscid. 

244.     Stropharia  epimyces  (Pk.)  Atk. 

I'laiii   WCrld.  \'<.l.  X.  Figs.  L'l  L'l.  j..  llM.  IIKIT. 

N.  V.  Slate  .Mils.  llv\>.  :{5,  188-4  (as  J'tiiifxoliis  cpiini/ccs  Vk.). 

Jour.  Mycol.,  \'ol.  N.   in02   (as  i^lropharia  coprinojdtUd  Atk."). 

Illustrations:     Atkinson,  Plant  World. 

Hard.  Mushrooms.  Fig.  'I'll.  ]>.  .".41.   1!)()S   (as  Panocolus  i . 
Miss  Sherman,  Joui-.  Mycul.,  \'..|.  II.  PI,  80,  opp.  p.  l<i!»,  l!Mt:. 
(as   I'aiKK'olus  I . 

IMLIirs  1' C.  crii.  luoad.  iiiicly  l.irgci-,  al  lirst  globose  o\al.  tlieii 
convex  expanded,  sometimes  margin  is  ele\a(ed  in  age.  silky-libril 
lose,  irhih-  then  dingy,  even,  margin  a(  times  a|t|>eiidieu!ale.  I-'IJISH 
tliicU  excepl  llie  tliiii  iiiaigiii.  while.  (ilLI.S  ii.iriow  ly  adiiale. 
ratliel"  naridw,  hroader  in  front,  close,  thin,  grayish  ;it  lirst  llieu 
lilackisli  blown,  t  (hi«  irliih  finifnidlc.  STIl.M  "_' 7  cm.  long.  5  l.""»  mm. 
thick.  Ileshy.  e(|ii;ii  or  l;i|iering  ni»\\aid.  solid  si  iill'e(!  ihen  linjlnw, 
soft,  (locculos<'-niealy,  striate,  irliih  ininiilnlr  mur  tlir  base  fi-oni  the 
while  lloccose  veil,  often  al»ru]illy  oliconic  al  base  where  it  is  in 
serted  in  llie  depressidii  (oflen  Xdhaiikei  of  the  host  mushiooin. 
Sr<)|;|'.S    n\  ;il  eHi|.rn;il.    7  S.."»  \  :;.."»  .')    micr..    sumnih,    ilml,-    jittifdv 
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hroivn  under  microscope,  almost  black  iu  mass.  CYSTIDIA  on 
sides  and  edge  of  gills,  clavate  or  subventricose  on  a  slender  stalk, 
obtuse  at  apex,  40-60  x  10-14  micr.,  abundant  on  edge.  BASIDIA 
25-35x7-9  micr.,  4-spored.     ODOR  and  TASTE  mild. 

Parasitic,  from  one  to  seven  on  the  host;  on  Coprinus  atrmnenta- 
rius  and  Coprinus  comatus. 

Ann  Arbor,  Detroit,  Port  Huron.     September-November.     Infre- 
quent. 

This  curious  Agaric,  like  Nyctalis  astcrophora  and  the  European 
Volvaria  loveiana,  seems  to  have  no  other  home  than  on  the  founda- 
tion furnished  by  some  species  of  another  Agaric.  Rumors  have 
come  to  me  that  it  occurs  also  on  C.  micaceous,  but  no  specimens 
have  been  seen.  It  is  distributed  over  northeastern  North  America, 
having  been  seen  in  the  states  of  New  York,  Michigan,  Wisconsin, 
Minnesota  and  by  Dr.  Pennington  in  Canada  as  far  west  as  Winni- 
peg. It  is  a  good  Stropharia,  although  at  first  referred  by  Peck  to 
Panoeolus  witli  a  suggestion  that  it  might  be  put  under  Hypholoma. 
As  Atkinson  has  shown  (Plant  World),  the  nature  of  the  veil  and 
annulus  and  the  purple  tinge  to  the  spores  are  Stropharia  char- 
acters. The  host  mushrooms  are  deformed  and  may  not  de- 
velop sufficiently  to  be  recognized.  Excellent  specimens  were  re- 
ceived from  Mr.  A.  W.  Goodwin  of  Port  Huron.  Harper  has  pointed 
out  (Mycologia,  Vol.  5,  p.  167)  that  the  figures  of  an  European 
species,  Pilosace  algeriensis  Fr.,  by  Lanzi  (Fung.  Mang.,  PI.  67, 
Fig.  3)  may  represent  our  plant.  An  examination  of  these  figures 
has  convinced  me  that  there  is  a  probability  that  they  illustrate 
our  species.  It  remains  vevj  doubtful,  however,  whether  Lanzi's  • 
plant  when  fresh  had  free  gills.  In  any  case,  our  plant  is  not  a 
Pilosace,  although  collectors  may  disagree  as  to  whether  it  is  a 
Stropharia  or  a  Hypholoma. 

Hypholoma  Fr. 

(From  the  Greek,  liypha,  a  web,  and  loma,  a  fringe;  referring  to 
the  fringe  left  by  veil  on  margin  of  pileus.) 

Purple-brown-spored.  Stem  fleshy,  confluent  with  the  pileus ;  gills 
adnate-seceding.  Veil  'breaking  away  from  the  stem,  leaving  shreds 
or  a.  silky  border  on  the-margin  of  the  pileus,  flocculose-fibrillose. 
Margin  of  pileus  at  first  incurved. 

Putrescent  fungi,  growing  on  decaying  wood  or  on  the  ground, 
often  very  caespitose  around  stumps  or  decayed  roots  of  trees.    The 
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genus  corresponds  to  Tiiclioloma  of  the  wliite-spored  group,  in  the 
lack  of  a  true  annulus  and  by  the  attached  gills.  Many  of  the 
Hyi)li<)lonias  are,  however,  much  thinner  and  more  fragile  than  the 
Tricliolomas.  It  differs  from  Stropharia  and  Psalliota  in  that  the 
A'eil  whicli  is  cortinate  lemaiiis  as  a  fi'inge  on  the  margin  of  the  pileus 
instead  of  forming  an  annulus  on  the  stem.  It  is  more  difficult  to 
separate  the  tliin-capi)ed  species  from  Psilocybe.  The  latter  differs 
in  some  cases  only  in  a  relative  sense.  The  cortina-like  veil  in 
I'silocybe  is  only  very  sliglitly  develoi)ed  and  leaves  no  shreds  on 
the  margin  of  the  j)ileus  or  on  tlie  surface  as  in  the  hygrophanous 
species  of  Uypholoma.  An  account  of  the  development  of  H.  sub- 
lateritiiim  l)y  Miss  Allen  (Ann.  Myc,  Vol.  4,  p.  387,  190G)  shoAvs  tliat 
tlie  young  button  is  surrounded  b}'  a  universal  veil.  This  is  probably 
also  true  of  tlie  hygrophanous  species  where  this  outer  veil  often 
leaves  flocculent  particles  on  the  surface  of  the  young  cap. 

The  genus  is  divide<l  into  two  sections  whose  species  are  notably 
different  in  tlieir  general  appearance  and  the  texture  of  the  tlesh. 
In  the  first  section  the  PILEUS  is  thick,  compact  and  firm ;  in  the 
second,  it  is  i-atlier  tliin,  somewliat  fragile  and  soft.  The  former 
have  usually  brighter  colors,  wliile  the  latter  are  brownish,  gray  or 
white.  Tlie  GILLS  vaiy  mncli  in  color  during  the  course  of  their 
devi'loj)ment.  This  charaiicr  is  often  used  to  separate  the  species, 
but  is  less  reliable  for  the  i)uri)0se  than  in  the  genus  Cortinarius. 
The  S'J'1*]M  is  llesliy.  and  in  the  fragile  foinis  it  is  soon  hollow. 
The  Sl'OJH'^S  are  ellijttical  except  in  If.  popiiliiid  l?rilz.  var.,  where 
they  are  variously  shajted.  In  TT.  rcJiil iniiiii  and  //.  nifiocqiJialiim 
they  are  mor«'  oi-  less  tnbercniale.  Many  species  have  CYSTIDIA 
on  tlie  sides  of  the  gills,  or  sac-shaped  sterile  cells  on  the  edge.  Tlie 
[large  llesliy  ones  are  i)Iibh\  although  at  times  they  develop  a  dis- 
agr<'eal)le  biller  lasle.  This  is  iliouglil  by  some  to  be  due  to  the 
passage  of  iIh-  iiir\;ie  of  insects  thiough  the  llesh ;  neetlless  to  say, 
such  Iril  ici-  |il;iiiis  slioiild  not  l»e  eaten.  (  W  the  thin  ones.  If.  iiivrrtKin 
and   allied    j'oriiis   are   mm  li    sought    aller. 

J\ri/    In    llir    Sjnr'trs 

(A)     Pileus    firiii,   coinijacl,    not   hygrophanous,    dull    reildish     or    yellow; 
caespilose. 
(a)     Pileus  dark  t)rick-red,  especially  on  disk. 

(h)     Gills  at  first  whitish.     245.     //.  sublatcritium  Fr. 
(hi))     Gills    at    first    yellow.     245.     //.    sublatcritium    var.    pcrphxum 
I'k. 
( aa  )      I'ih'us  yellow  or  yellowish;    no  red. 

(b)     Gills  at  first  sulphur-yellow,  soon  Rreen.     //.  fimcicuhirc  Fr. 
(hi))      Gills   at   first   pallid,   never   with    green    sliades. 
(c)     Gills  gray  or  smoky  gray.     //.  cainwidcs  Fr. 
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(cc)     Gills  purple-gray,  at  length  coffee-brown;  stem  long-radicating. 
H.  epixanthium  Ft. 
(AA)     Pileus    rather    fragile,    sometimes    hygrophanous,    rarely     red     or 
yellow. 
(a)     Pileus  viscid,  small,  bay-brown.     246.    H.  peckianum  sp.  nov. 
(aa)     Pileus   not  or   slightly  viscid. 

(b)     Stem  with  a  wine-colored  juice  when  broken.     250.     H.  vinosum 

sp.  nov. 
(bb)     Stem  not  with   a  colored  juice. 

(c)     Pileus  with   innate   hairy   or   fibrillose   scales. 

(d)     Pileus  1-3  cm.  broad,  with  umber-brown  hairy  scales;   spores 
irregular;    gregarious-scattered.     249.     H.  populinuyn   Britz. 
var. 
(dd)     Pileus   3-10   cm.   broad;    caespitose. 

(e)     Pileus      whitish,      dotted      with      brownish      scales.     247. 

H.  lachrymabunduni   (Fr.)    Quel, 
(ee)     Pileus   tawny   to   yellowish;    gills   often  beaded  on   edge. 
248.     H.  velutinum    (Fr.)    Quel, 
(cc)     Pileus  soon  glabrous  and  naked. 

(d)     Pileus  6-10  cm.  broad,  rugose,  subviscid.     251.     H.  rugoceph- 

alum  Atk. 
(dd)     Pileus  not  over  6   cm.   broad,  hygrophanous. 
(e)     Growing  on  lawns,  fields  or  other  grassy  places,  rarely  in 
woods;    densely  gregarious-subcaespitose.     252.     H.  incer- 
tum  Pk. 
(ee)     In  woods,   swamps,   thickets,   etc. 
(f)     Caespitose  around  stumps,  etc. 

(g)     Pileus  when  moist  watery  dark  brown;    gills  at  first 
grayish-brown;       spores      minute.       255      and       256. 
H.   liydrophilum   Fr. 
(gg)      Pileus   when   moist  honey-brown;    gills   at   first   per- 
sistently whitish.     253.     H.  appendiculatUTn  Fr. 
(ff)     Gregarious-scattered,  singly;    gills  narrow. 

(g)      Pileus  4-7  cm.  broad,  umber-brown  when  moist;   gills 

very  narrow.     254.     H.  coronatum  Fr. 
(gg)     Pileus  1-3  cm.  broad,  pale  watery  brown  when  moist; 

very  fragile.     257.     H.  saccharinophihim  Pk. 
(ggg)     Pileus  3-6  cm.  broad;  pale  honey  brown  when  moist; 
stem    5-10    cm.    long.       252.      H.    incertum    var, 
sylvestris. 

Section  I.     Fascicularia.     Pileus    liesliy,    naked    and    glabrous, 
margin  at  first  silk}/,  Urightly  colored,  not  hygrophanous. 


'^Largc,  caespitose:  pileus  not  viscid. 

245.     Hypholoma  sublateritium  Fr.     (Edible) 

Epicrisis,  183G-38. 

Illustrations:    Cooke,  111..  PI.  577. 

Gillet,  Champignons  de  France,  No.  357. 
Atkinson,  Mushrooms,  Fig.  25,  opp.  p.  26,  1900. 
Marshall,  The  Mushroom  Book,  PI.  29,  opp.  p.  81,  1905. 
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Keddick,  Ann.  Kep.  Geol.  &  Nat.  Kes.  lud.  32,  p.  1231.  Fig.  11, 

11)08. 
Murrill,  Mvcologia,  Vol.  1,  (as  H.  perplexum), 
Plate  LI  of  This  Kejiort. 

PILEUS  3-8  cm.  broad,  firm,  convex-expanded,  obtuse,  daik  hr'tcli- 
red,  darker  on  disk,  ,paler  on  margin,  even,  glabrous,  naked  except 
the  decurved  margin,  which  is  white-silky  from  the  veil.  FLESU 
thick,  compact,  whitisli,  in  age  slightly  yellowish.  GILLS  aduate, 
crowded,  narrow,  at  first  icJiiti.sJi,  then  grayish  to  sooty-olive,  finally 
dark  i)urplish-brown,  edge  minutely  white-crenulate.  STI']M  8-12 
cm.  long,  rather  stout,  5-12  mm.  thick,  equal  or  atlenuateil  down- 
ward, stutied,  whitish  above,  ferruginous  bcloic,  floccose-librillose, 
glabrescent,  ascending  or  curved  from  the  crowded  insertions. 
SPORES  G-7  x  3-1:  micr.,  oblong-elliptical,  smooth,  purple-brown, 
blackish  purple  in  mass.  BASIDIA  about  24:  x  5  micr.,  4-spored, 
CYSTIDIA  few  or  scattered,  obclavate  with  apiculate  apex.  ;>(>  x  12 
micr.;  sterile  cells  on  edge,  shorter,  iutiated.  ODOK  none.  TA^?TE 
mild  or  bitterish. 

\'ery  caespitose,  forming  large  clusters  in  autumn,  growing  from 
the  base  of  trees  or  stumps  or  on  buried  roots,  etc. 

August-November.     Throughout  the  State.     Very  common. 

Var.  perplexum  Pk.  has  the  gills  yellow  at  first,  finally  dark  pur- 
ple-brown, intermediate  stage  with  olive  tints.  The  STF.M  becomes 
hollow.  Tiie  I'lLEFS  has  more  yellow  on  the  maigin.  SlM)i;i>S 
etc.  the  same  as  in  //.  sublatcritium. 

This  si)ecies  is  widely  distribule<l  and  common  in  anhimn.  Ii  is 
easily  recognized  by  its  dark  brick-red  cap,  by  the  conipaci,  ihick 
flesh  and  caespitose  habit.  It  is  quite  variable,  and  Pecli;  seems  to 
have  based  his  species  //.  pcijih.riim  ( N.  Y.  Stale  Gab.  Kep.  2;!, 
1872)  on  sncli  a  variation.  The  ccMiditions  of  weather,  the  natnre 
of  the  W(«m|  :iii(|  oiIht  larlois  iiu  dnultl  prodnce  soine  ol"  these  tnniis. 
An  effort  lias  been  made  by  Peck,  followed  by  Mcllvaine  (see  the 
latter,  p.  :'..".",  l!)(l(h  to  provide  a  key  for  the  separation  «>f  ihese  two 
and  of  related  l]iii(t|teaii  species.  In  the  sonlliein  pait  of  the  state 
I  have  exainincil  many  clnslers  for  I  lie  purpose  of  vtMifying  this 
key  i)nt  fonnd  lliat  llie  mild  or  liillci-  taste,  the  stuffed  or  hollow 
stem,  and  the  \arioiis  sliath-s  of  coloi-  wliicli  the  gills  possess  dniing 
the  j)rocess  of  inahirin^,  were  so  \aiialilc  and  nn  it!  inlijc  ili:ii  no 
distinct  species  could  he  scp;irale(|  by  tlieiii.  I  lia\e  not  iiiel  the 
other  I'jiropean  species:  //.  ca  iiiiniili  s.  II.  <  jii.id  ii  I  h  in  in  and  //. 
jasi(uUn(  ,  which   lack   llie  n  d  color  of  llie  pileiis  of  one  planis,  and 

33 
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all  of  which  are  described  with  caps  colored  some  shade  of  yellow. 

Our  plant  is  edible,  and  is  eaten  by  many  with  safety  and  relish. 
In  Europe,  the  same  species  is  said  to  be  poisonous,  and  is  so 
marked  by  Kickeu  in  the  latest,  extensive  work  of  that  country. 

**Pileus  viscid. 

246.    Hypholoma  peckianum  sp,  nov. 

PILEUS  1-2  cm.  broad,  convex,  obtuse,  subexpanded,  viscid, 
olal)rous,  hay-h^-ojvn,  blackish  on  disk,  paler  on  mar<?in,  even,  margin 
bordered  by  white,  silky  fibrils  from  the  veil.  FLESH  whitish, 
moderately  thin,  thicker  on  disk.  GILLS  adnate.  rounded  behind, 
2-v.  mm.  broad,  abruptly  narrower  in  front,  close,  ot  first  fiesli- 
colored  then  dark  purplish-brown,  edge  white-finibrijate.  STEM  3-4 
cm.  long,  2-2.5  mm.  thick,  equal,  white-floccose  above,  innately  fibril- 
lose  elsewhere,  pallid  to  hrownish,  brown  within  except  the.  white 
pith,  at  length  hollow^  flexuous.  SPOEES  10-12  x  5-6  micr.,  ventri- 
cose-elliptical,  pointed  at  ends,  smooth,  tinged  purple  under  the 
microscope,  purplish-brown  in  mass.  CYSTIDL4.  none.  STERILE 
CELLS  on  edge  of  gills,  clustered,  linear-cylindrical,  obtuse,  about 
20  X  4  micr.  BASIDIA  subcylindrical,  .30  x  f.  micr.,  4-spored. 
ODOR  and  TASTE  none. 

Scattered  on  debris  of  leaves  and  decayed  wood  in  woods  of  hem- 
lock, beech,  maple,  etc.     New  Richmond.     September.     Rare. 

The  viscid,  dark-colored  cap,  the  flesh-colored  young  gills  and 
the  small  size,  distinguish  the  species.  The  cortina  is  white  and 
distinctly  fibrillose. 

fiection  IT.  Limhata.  Pileus  somewhat  fleshy  or  thin,  at  first 
innately  fibrillose  or  dotted  with  superficial  floccose  scales  on  the 
surface  or  margin. 

This  group  approaches  the  genus  Psilocybe,  but  the  veil  is 
always  recognizable  under  favorable  weather  conditions  by  the 
series  of  floccose  remnants  w^hich  border  the  margin  of  the  fresh 
pileus;  in  wdnd  and  rain  these  rapidly  disappear.  In  most  of  the 
species  the  remnants  of  the  veil  are  scattered  over  the  surface  of  the 
very  young  pileus  as  superficial  flocculent  particles  or  minute  scales ; 
these  usually  disappear  early.  In  other  species  the  veil  remains 
hanging  to  the  margin  of  the  pileus  in  an  appendiculate  manner. 
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*I*ileu8  iimateli/  hairy,  fibril loav-svaly  or  velvety. 

247.     Hypholoma  lachrymabundum  (Fr.)  Quel.     (Edible) 

Syst.  Myc,  1821   (Pro  parte)  ;  Jura  et.  Vosges,  1872. 
(See  Maire,  Soc.  Myc.  de  France,  Bull.  27,  p.  441,  1911). 

I II  list  rations:     Fries,  Icones,  PI.  1,34,  Fig.  1. 

Cooke,  111.,  PI.  .^43  (as  //.  storea  var.  caespitosa). 

Quelet.  P»ull.  Soc.  Pot.  France.  V<»1.  23.  PI.  2,  Fig  .5  (as  fitro- 

pJifirid  cotoiicd). 
Philc  \A  I  of  lliis  Peport. 

IMIJ:(S  4-10  cm.  broad,  convex  then  canii»anula1e,  obtuse  or  dis- 
coi<l.  <irntni(l-c(>lor  whitish  to  huff,  then  pale  brownish-ochraceous, 
moist,  co\ered  except  on  disk  by  scattered,  rather  large  appressed 
hroinii.^h  hairy  scales,  paler  on  margin,  not  striate,  margin  at  first 
incurvcMl  and  appendiculate  from  the  thickish,  floccose-white  veil, 
sonietinH's  lugulose  on  disk.  FLESH  thick,  thin  on  margin,  firm, 
wliite.  (JILLS  adnate-seceding,  narrow,  crowded,  at  first  whitish, 
at  lengtli  i)ui-i)lisli-brown,  edge  white-flocculose,  sometimes  distilling 
bead  likt'  diops.  STEM  G-12  cm.  long,  5-10  mm.  thick,  equal,  hollow, 
striate  al)(»\('.  til»rillose  or  subscaly  below,  glabrescent,  irJiitisli  then 
sordid,  base  sometimes  stained  yelbtwish  wlien  bruised,  white- 
mycelioid  at  base.  SPOKES  (J-7.5  x  3-4  micr..  elliptical,  slightly 
(iir\('d.  smooth,  dark  l)rownisli-])uri)le  under  microscope.  (^YS- 
TIDIA  on  sides  and  edge  of  gills  short,  rather  abundant, 
30  40  X  12  1.")  micr.,  ventricose. 

henscly  caespilose  at  or  about  the  base  of  trees,  in  beecli.  majde 
and  birch  woods  of  conifer  regions.  Bay  View,  Houghton.  August- 
Septendx'i'.     Bather  rare. 

Tliis  dilleis  from  //.  rilui)}i(i  (which  is  tlu»  //.  lachrymahundum 
o(  most  books  I  in  the  whitish  color,  paler  gills  at  first,  the  small 
spores  ami  (lillVrent  cystidia.  According  to  Maire  (1.  c")  the  two 
s|)ecics  were  oii;iinaIly  combined  liy  I'rics.  and  later  segregated  by 
(^mlcl.  It  has  been  dcscriix'd  under  \arions  nam(>s  and  much  coii- 
tiisioii  lias  resiilied.  Tlie  II  n  ia\  el  I  i  n;i  ol'  llie  tangle  is  due  to  I'i'of. 
Maiie,  will)  llie  resnll  that  llie  species  oidiiiarily  called  //.  Inchrji 
tiuihiiinlii  III  ill  this  coiiiihy  is  really  //.  rtliilinn.  II.  iii/iii  t  t/iitii  in  Vk. 
is  in  my  opinion  only  a  sinaller  lorm  of  the  same  plant,  'i'he  gills 
of  this  s|M'cies  are  rarely  roiiinl  "weeping."  allhoiiuh  in  //.  nhititui 
they    are    usually    "beaded    willi    drops." 
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248.     Hypholoma  velutinum  (Fr.)  Quel.     (Edible) 

Syst.  Myc,  1821;  Jura  et.  Vosges,  1872. 

(See  Maire,  Soc.  Myc.  de  France,  Bull.  27,  p.  144,  1911). 

Illustrations:     Cooke,  111.,  PL  563. 

Gillet,  Champignons  de  France,  No.  358. 

Gillet,  Cbampiguons  de  France,  No.  356  (as  H.  lachrymahun- 

dum). 
Patouillard,  Tab.  Analyt.,  No.  117  (as  H.  lachrymahundum) . 
Berkeley,  Outlines,  PL  11,  Fig.  2. 
Atkinson,  Mushrooms,  Fig.  28,  p.  29,  1900   (as  H.  lachnjma- 

hiindum). 
Hard,  Mushrooms,  Figs.  263-264,  pp.  325-326,  1908    (as  H. 

lachrymabundum) . 
Plate  LIII  of  this  Eeport. 

PILEUS  3-10  cm.  broad,  convex  then  broadly  campanulate,  some- 
times obtusely  umbonate,  finally  plane,  at  first  covered  by  a  hairy 
tomentum,  then  appressed  -fihrillose-scaly,  not  striate,  taicny  to  yel- 
lowish, darker  to  umber  on  center,  sometimes  radially  rugulose, 
margin  at  first  appeudiculate  from  the  veil,  at  length  split.  FLESH 
thick  on  disk,  soft,  watery-brown  to  sordid  yellowish.  GILLS  ad- 
nate-seceding,  broad  behind  but  sinuate,  narrowed  toward  front, 
crowded,  not  reaching  margin  of  pileus,  at  first  pale  yclloicish  then 
umber  and  dotted  by  spore  masses,  edge  white-flocculose,  headed 
with  drops.  STEM  2-8  cm.  long,  variable  in  length,  4-10  mm.  thick, 
equal,  soon  hollow,  fibrillose  to  floccose-scaly  and  tawny  up  to  the 
obsolete  annulus,  whitish  above;  veil  soft-fibrillose,  soon  breaking, 
dingy,  white,  remnants  clinging  to  the  margin  of  the  pileus. 
SPORES  oval  to  broadly  elliptical,  9-12  x  7  micr.,  tuhercidate,  dark 
purplish-umber  under  microscope.  CYSTIDIA  few  or  scattered  on 
sidas  of  gills,  cylindrical,  in  groups  of  several,  about  60  x  9-10  micr., 
abundant  on  edge,  cylindrical-subcapitate,  45-55  x  6-7  micr.  ODOR 
and  TASTE  earthy. 

Caespitose,  scattered  or  solitary  on  alluvial  soil  or  swampy 
grounds  in  woods.  Throughout  the  State.  July-October.  Fre- 
quent. 

This  is  the  H.  lachrymabundum  Fr.  of  most  authors.  See  notes 
on  the  preceding.  It  is  distinguished  by  its  tawny  or  darker  color, 
very  characteristic,  tuberculate  spores  and  cylindrical  cystidia. 
The  gills  usually  distil  drops  from  their  edge  in  moist  weather. 
These  drops  are  often  dark  colored  from  the  spores,  hence  Fries 
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remarks  tliiit  the  edge  is  "nigro-punctate."  Peck  (X.  Y.  State  Mus. 
Bull.  150,  ]).  SI,  1911)  has  given  (under  H.  tachrynuihundum)  spore 
measurements  which  are  misleading ;  and  the  rest  of  the  description 
applies  to  extreme  forms. 

249.     Hypholoma  populinum  Britz.  var. 
Bot.  Centrall.l.,  ^'ol.  77,  p.  402,  181)!). 

PILEUS  1-2.5  cm.  broad,  convex  to  subcampanulate,  obtuse,  at 
length  exi)anded,  innately  pilose-scaly,  not  striate,  hygrophanous, 
grayish-huff,  scales  nniber-hroicn  to  purpJish-hrown,  fading  to  pale 
grayish-white,  margin  appendiculate  at  first  from  the  veil.  FLESH 
concolor.  rather  thin.  CULLS  adnate-seceding,  rounded  behind, 
moderately  broad,  close,  thin,  at  first  whitish,  soon  drab,  then  dark 
purplish-brown,  edge  white-fimbriate.  STEM  2-4  cm.  long,  1.5-2 
mm.  thick,  equal,  irhite,  dotted  with  fuscous,  fibriUose  scales,  stuffed 
then  hollow,  shining  when  dry,  base  submycelioid.  VEIL  mem- 
l)ranaceus,  white,  soon  disajjpearing.  SPOKES  varionsiij  shaped, 
subtriaiigular.  iii('i|nilateral-elliptical,  subangular,  etc.,  sometimes 
curverl,  0-7.5  x  4.5  niicr.,  dark  purple-brown.  CYSTIDIA  elavate 
to  obclavate,  or  subventricose,  stalked,  not  abujidant,  50-40  x  15-18 
micr.     ODOIJ  none. 

On  very  rotten  wood,  scattered;  in  frondose  low  woods  or  swamps. 
Ann  Arl)or.  ^lay-June  and  Seittember.     Infrequent. 

( 'hai-aclcii/,c(l  by  Ihc  itcculiarly  shajicd  sjtores,  ANhich  arc  often  tlie 
shajte  of  coriiUcrncls,  or  are  eiliitlical,  cui-ved  or  very  irregular. 
i>ritzelmayr"s  species  is  much  larger,  the  caj)  measuring  7  cm.  across; 
his  spores  also  arc  a  littU*  larger.     It  is  pr«»lialtly  a  (lisiiuci  species. 

250.     Hypholoma  vinosum  sp.  nov. 

I'l LET'S  5-20  mm.  bioad,  fragile,  convex,  then  coini)anulale,  sub- 
uiuboimte.  pnlrcndciit  //orro.sr,  \-elvety  in  appearance,  unthir color- 
cil,  ol»sciircly  t  iiiged  wilh  imriile.  d.irkci'  in  ecu  In-,  dry,  e\eii,  obscure- 
ly rugulose,  margin  api»endicuhtle  at  lirsl  l>y  jialc  fiagnuMits  of  the 
veil.  l-'MlSil  lliin.  dingy  while,  fnigile.  CIM.S  ndnale.  seceding, 
ciowdeil.  loniided  heliind,  M-ntricose  :nid  lallier  bl-o;id,  lni(llit 
rinaiioiis  iiiiihi  r  i  S;icc.  i  tin;ill\  d;irk  und»er,  ed;,'e  entire.  S'PIO.M 
2  1  cm.  long.  I  2  mm.  liiicU.  e(|n;il.  except  enlarged  b;ise.  sli";iiglil, 
slender,  ImlldW.  liniiccnitsiiinhir,  cnhir  /iirsisH hi/ .  |tul\ crulenl  Mke 
j»ilens.  irilli  <i  slitjlil  jxiriilisli  jnici-  irlnii  InnLm  in  Ihc  fresh  con- 
dition.     S|MH{I]S    minnle.   5  (I  \  2..">  il    mici'.,   oblong,    snioolli.   obtuse 
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at  ends,  purplish-black  in  mass,  pale  under  microscope.  CYSTIDIA 
none. 

On  very  decayed  wood,  or  logs  in  mixed  woods  of  hemlock  and 
beech,  etc.  Bay  View,  New  Richmond.  August- September.  In- 
frequent. 

This  striking  little  Hypholoma  is  known  by  its  tinge  of  dark  wine- 
color  mixed  with  umber,  the  purplish  watery  juice  of  the  stem  and 
the  minute  spores.  The  trama  of  the  gills  and  pileus  is  composed 
of  large,  inflated  cells,  75-90  x  20  micr.,  and  the  surface  layer  of  the 
pileus  of  globose  cells,  several  rows  thick,  up  to  30  micr.  diameter, 
tinged  smoky  vinaceous.  When  fresh  and  3'ouug  it  is  provided 
with  a  thin,  evanescent  veil,  which  sometimes  forms  a  slight  ring 
on  the  stem,  and  which  soon  disappears.  It  has  no  relationships 
to  such  plants  as  Lepiota  Jiaematosperma  (Fr.)  Bres.  and  ArmiUarki 
haematites  Berk.  &  Br.  which  are  much  stouter  plants,  have 
whitish  or  red-tinged  spores,  and  well  developed  annulus.  It  ap- 
proaches more  closely  PsalUota  echlnata  Fr.,  but  the  gills  are  not 
free,  and  the  trama  is  composed  of  larger  cells.  The  pileus  never  has 
pointed  scales,  and  is  differently  colored.  The  base  of  the  stem  is 
slightly  bulbous. 

^-Pileus  gUihrous,  rugose,  not  hygrophanous. 

251.    Hypholoma  rugocephalum  Atk.     (Probably  Edible) 

Mushrooms,  1900. 

Illustration :    Ibid,  PL  8,  Fig.  29,  opp.  p.  30. 

PILEUS  G-10  cm.  broad,  convex-expanded  to  plane,  the  margin 
at  length  elevated,  broadly  umbonate,  strongly  radiately  rugulose, 
moist  or  subviscid,  glabrous,  watery  brown  to  tawny,  then  alutaceus- 
tan.  FLESH  thick  on  disk,  thin  on  margin,  tinged  yellowish. 
GILLS  adnate,  seceding,  rounded  behind  or  sinuate,  moderately 
close,  rather  broad,  5-7  mm.,  hiack-sprinkled,  edge  white-fimbriate. 
STEM  8-12  cm.  long,  G-10  mm.  thick,  equal,  subbulbous,  even,  glab- 
rous, hollow,  concolor  below,  paler  above,  subannulate  by  obscure 
threads  of  the  veil,  marked  by  the  blackish  stain  from  the  spores. 
SPORES  9-11  X  G-8  micr.,  ventricose-elliptical,  abruptly  pointed  at 
both  ends,  minutely  tuherculate,  inequilateral,  dark  purple  brown, 
black  in  mass.  CYSTIDIA  on  sides  of  gills  cylindrical,  enlarged  at 
apex,  clustered,  hyaline ;  on  edge  narroAvly  flask-shaped.  ODOR  and 
TASTE  mild. 


i 
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On  the  ground,  subcaespitose  or  gregarious,  in  low  or  swaniity 
frondose  woods.  Ann  Arbor,  South  Haven,  New  Eichmoud.  .Iiily- 
September.     Xot  infrequent. 

This  species  approaches  H.  vcJutiuKm  in  the  character  of  the 
spore-surface  and  habit,  the  cap  lacks  the  fibrillose  covering;  of  that 
species.    The  shape  of  the  spores  is  distinctive. 

***  Pihiis  hijfjrophiuioux^  at  the  first  dotted  icith  superficial 
flocciilent  particles  or  scales,  glahrcsceut.   ■ 

252.     Hypholoma  iacertum  Pk.     (Edible) 

N.  Y.  State-  Mus.  Rep.  29,  1878. 

Illustrations:    X.  Y.  State  Mus.  Bull.  2."),  PI.  58,  Fig.  13-20,  1899. 
N.  Y.  State  Mus.  Mem.  4,  PI.  GO,  Fig.  1-9,  1900. 
Marshall,  The  Mushroom  Book,  1»1.  28,  opp.  p.  80,  1905. 
Atkinson,  Mushrooms,  PI.  7,  Fig.  2G  and  27,  p.  27,  1900. 
Hard,  Mushrooms,  PI.  ,37,  Fig.  202,  p.  324,  1908. 
]\Iurrill,  ilycologia.  Vol.  1,  PI.  56,  Fig.  1  (as  H.  appcndicuUi- 

turn). 
Plate  LIV  of  this  Report. 

PTLEUS  3-7  cui.  l>roa<l,  frafjile,  at  first  oval,  obtuse,  then  broadly 
campanuiate  to  e.\i)anded,  at  length  si)lit  radially,  hygrophanous, 
pale  honcy-yelloicish,  tlicn  liulf  to  white  as  moisture  disai>pears, 
white-llocculent  or  at  leugth  glabrous,  even  or  sliglitly  wiinkhMl 
when  dry,  the  margin  at  first  hung  with  loose  shreds  of  ilic  veil, 
i)i  a(fc  often  violaceous,  Hhic  Itunirds  iii<ir</iii.  l-'LIOSll  tiiiii.  while. 
CJILLS  adiiat<' scccdiiiH.  njni-dw.  aliiiosi  linear,  lliiii.  close,  al  first 
uhite,  then  pale  dingy  lilac  or  rosy-brown,  linally  purplish  or  darker, 
e«lge  minutely  white-linibriate.  STIOM  3-8  cm.  long,  3  0  mm.  lliick, 
rather  slemh'r,  e(|nal.  hollow.  sid»i-igid.  easily  spliding  leiiLiI  Iiw  ise, 
even,  irhitc,  innately  silky.  Iloccidose  or  mealy  abo\c.  sr()lki;s  7S 
X  4  mici'.,  ellijit  ic  oblong,  obtuse,  snn)oth,  jnirple  brown  in  mass. 
CVS'rilH.V  none  on  sides  of  gills.  STI^KILl']  CIOLLS  sacsliaped, 
i.  e.  inflated  above,  obtuse,  3(1  10  .\  1215  micr.  r..\Sll>l\  ;;2  \  9 
micr..  short  (davate.     (HK)R  ami  T.VSTI":  agreeable. 

densely  gi'cjia  rioiis  oi'  snbcaes|iilose,  soiiietinu's  scattered,  among 
gi'ass  on  lawns,  roadsides,  lields  or  rarely  in  woods  among  slicks 
and  debris,  lu'arly  always  arinind  old  slumps  or  buried  lemains  of 
stnm|is,  roots  or  decaye<|   wood;  somelimes   in  greenlnuises. 
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Throughout  the  State.  May  to  September.  (Earliest  record  May 
30.)     Very  coiumou  during  rainy  seasons  in  early  summer. 

This  is  probably  the  American  form  of  H.  candolleanum  Fr.  The 
single  phrase,  ''gills  at  first  violaceous,"  in  Fries'  description  de- 
terred Peck  from  referring  it  there.  Ricken  says  "gills  at  first 
white,  then  sordid-rosy  or  violaceous";  this  gives  the  gill-colors  of 
the  European  plant  without  a  doubt,  and  this  condition  is  not  much 
difi'erent  from  that  in  our  plants.  As  in  H.  suhlateritium,  the  gill- 
color  varies  somewhat  with  the  conditions  surrounding  the  develop- 
ment of  the  plant.  Because  of  the  abundance  of  individuals  usually 
found  in  a  patch,  its  well-known  edibility  makes  it  a  plant  much 
sought  after.  Although  the  caps  are  thin,  the  meat  is  crisp  and 
of  delicate  flavor  and  it  often  grows  at  our  very  doors  in  the  grass 
over  some  old  hidden  remains  of  a  stump.  This  is  also  presumably 
the  H.  appendiculatum  of  many  American  authors. 

A  variety  occurs  in  the  woods,  which  only  difi'ers  in  that  the 
plants  are  mostly  solitary  and  long-stemmed,  scattered  here  and 
there  among  decayed  sticks  or  leaves;  its  spores  are  perhaps  slightly 
longer  and  slightly  variable  in  sliajDe,  but  otherwise  it  is  very  similar. 
It  may  be  called  var.  sylvestris. 

Illustrations  of  H.  candolleanum  Fr. 
Cooke,  111.,  PL  546. 

Gillet,  Champignons  de  France,  No.  352  (as  R.  appendicula- 
tum) . 
Ricken,  BlJitterpilze,  PL  64,  Fig.  4. 
Patouillard,  Tab.  Analyt.,  No.  350. 

253.     Hypholoma  appendiculatum  Fr.     (Edible) 

Epicrisis,  1836-38. 

Illustrations :    Ricken,  Blatterpilze,  PL  64,  Fig.  5. 

Patouillard,  Tab.  Analyt.,  No.  349  (faded  condition). 

"PILEUS  2-4  cm.  broad,  campanulate-hemispherical,  hygrophan- 
ous,  dark-honey-hrown  (moist)  isabelline  to  ochraceous  (dry),  with 
a  dull  luster,  naked,  hut  at  first  floccose  or  fihrillose  on  the  surface 
or  appendiciilate  from  the  ivhite  veil,  slightly  wrinkled  and  almost 
atoiiiate  when  dry.  FLESH  thin,  pallid.  GILLS  broadly  adnate, 
ascending,  crowded,  6-7  mm.  hroad,  almost  equal  in  width,  at  first 
and  a  long  time  vliitish.  then  rprn/ish-purplish,  at  length  purple- 
brov/ii.     STEM  5-10  cm.  long,  3-6  mm.  thick-,  fragile,  narrowed  up- 
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waids.  often  eloiigatetl.  mostly  curved  woi-m-like,  undulate,  white, 
silky-shininji'  above,  apex  mealy  and  striate,  rarely  with  loose  shreds 
formiii*;-  a  temporary  ring.  \'EIL  white,  tloccose-membrauous,  at 
first  uniting  the  margin  of  the  pileus  with  the  stem,  very  soon  (lis- 
appcari)\(j.  SPOKES  almost  cylindrical-elliptical,  9-11  x -4-5  micr., 
smooth,  red-brown  under  microscope.  CYSTIDIA  almost  lance- 
olate, on  sides  and  edge  of  gills,  40-45  x  10-13  micr." 

^%'aespitose,  in  beech  woods  on  leaves  and  about  stumps." 
The  description  is  adapted  from  Kicken's  Bliitterpilze.  This 
species  has  been  much  discussed,  and  is  reported  in  most  American 
books.  The  pileus  is  brown  when  moist  according  to  most  European 
authors  and  occurs  in  the  forests  where  it  forms  caespitose  tufts. 
I  have  not  been  able  to  distinguish  it  in  the  southern  part  of  the 
state,  but  have  given  a  description  from  the  most  recent  work  on 
European  Agarics,  for  the  sake  of  comparison. 

254.     Hypholoma  coronatum  Fr. 

llynii'u.  Europ.,  ISSl. 

Illustration:     Fries,  Icones,  PI.  134,  Fig.  3. 

PILEL'S  4-7  cm.  broad,  fragile,  at  tirst  oval,  then  convex-campan- 
ulate,  hygrophanous,  obtuse  or  subumbonate,  umher-hrown  on  disk, 
gradually  i)aler  toward  margin,  irJiitisJhtini  or  pale  altitaccons  ichcn 
dry,  disk  often  retaining  an  umber  shade  and  at  IcngtJi  hlackish 
stained  in  spots,  at  first  dotted  with  white,  flocculent,  superficial 
scales,  soon  denuded,  even  or  obscurely  wrinkled  on  margin,  margin 
hung  l)y  remains  of  veil  in  a  dentiform  manner.  I^TjESH  thin, 
coiic'iJor.  (iILLS  iiaiinwly  aijualc.  seceding,  rrrii  iiarroir,  erowd- 
<m1,  ;iI  tiist  iliii^v  \\  iiite,  sonii  jcile  1  ilaccous-brnw  ii,  linn  iimhcr- 
colored,  edge  minutely  wliite  liniltriatc.  STEM  T)-!  cm.  long,  rather 
slendei-,  '.\  \  mm.  thick,  tnjieritnt  upirard  or  subecpial.  hollow, 
slightly  tongliisli.  irliilc,  ding\-  in  age.  often  innately  llocciilose  scaly 
tlien  glabrescent  and  sliitiiin/,  even,  sometimes  snbcompresse<l. 
SPOlvl^S  elliptical,  tl  7  x  I  iiiier..  sniDoth.  purplish  brown.  CVSTI- 
DIA  iiiine.  STIIKILP:  (MILLS  (ui  ei|-e  ul"  ^ills,  hioaill.v  (•> iindii- 
cal,  obtuse,  abiiiplly  sliui't  st  ii)it  a  te,  ;'.<i.\l(»  inicr.  njKti;  ;iiid 
TASTIO  pleasniil. 

( 1 !(  i/iiridKs  or  sriil  l(  II  il ,  ■.i\\:[t-\\{-i\  lit  le;i  f  hhhiIcI.  f.illcii  leaves  mid 
\i'\\    lulleii   wood.      Ami   Arbor.     .1  iil  \  .\  iigiist .      IJai'e. 

This  ililVeis  Iroiii  the  solitary  I'oriii  <•!'  //.  iiicrri ii m ,  whieli  also 
occurs  in  \vo<m1s.  bv  the  niiiber  color  of  the  eiitife  \«'fv  young  pileus 
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which  has  evanescent  white-floccose  scales  sprinkled  over  it,  and 
in  the  less  roseate  line  of  the  gills  in  the  intermediate  stage.  It 
has  the  size  and  shape  of  H.  inccrtum.  The  margin  of  cap  does  not 
become  violaceous-tinged  in  age.  Fries  says  "caespitose"  in  habit, 
and  to  that  extent  our  plant  is  a  variety. 

255.     Hypholma   hydrophilum   Fr.     (sense   of   Ricken)     (Suspected) 

Epicrisis,  1S3G-3S.     (Hymen.  Eiirop.  as  Bolbitius.) 
Illustration:     Ricken,  Bliitterpilze.  PI.  GI,  Fig.  6. 

PILEUS  2-0  cm.  broad,  fragile,  campanulate-convex,  then  ex- 
panded, Avatery  china mon-'broini  to  chestnut-hroirn  when  moists 
hygrophanous,  ochraceous-buff  when  dry,  even  or  pellucid-substriate 
on  margin,  often  wavy,  margined  uith  a  delicate,  superficial,  tcJiite^ 
silky  border  Aviiich  represents  the  remains  of  the  veil.  FLESH  thin, 
concolor.  GILLS  adnate-seceding,  thin,  ventricose,  not  broad, 
crowded,  at  first  grayish-hrown,  then  purplish-umher  or  dark  brown^ 
edge  minutely  white-fimbriate  when  young.  STEM  4-6  cm.  long, 
3-6  mm.  thick,  equal,  hollow,  splitting,  elastic,  glabrous  except  the 
pruinose  apex,  shining-white,  undulate,  base  mycelioid.  SPORES 
5-6x2.5-3  micr.,  minute,  smooth,  pale  purplish-brown  under  micro- 
scope. CYSTIDIA  few  or  none.  STERILE  CELLS  on  edge  of 
gills  inflated-saccate,  short,  30-8  micr.     ODOR  and  TASTE  none. 

Caespitose  in  extensive  clusters  on  or  near  stumps  and  decayed 
wood,  or  at  base  of  living  trees.  Ann  Arbor,  New  Richmond,  (prob- 
ably throughout  the  State). 

September-November.     Not  infrequent. 

Fries  says  it  distills  drops  of  moisture  along  the  edge  of  the 
gills,  .but  this  is  rare  in  our  climate,  although  it  does  occur.  It  is 
a  very  fragile  plant,  with  a  Avhite  stem  and  a  watery-brown  cap 
which  fades  quickly  in  the  wind  as  the  moisture  escapes.  Its 
minute  spores  distinguish  it,  although  European  authors  are  not 
agreed  on  the  spore  size.  Ricken  and  Massee  give  them  as  above. 
Saccardo  seems  to  be  in  error,  or  there  may  be  two  closely  allied 
plants  as  with  us.  We  have  another  species,  which  is  almost  like 
it. 

256.     Hypholoma  hydrophilum  Fr.     (sense  of  Saccardo) 

This  differs  from  the  preceding  as  follows :  PILEUS  at  first 
sprinkled  over  its  surface  Avith  white,  floccose  particles  or  minute 
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scales,  even  on  margin  Avhon  moist.  STEM  fibrillose-flocculose, 
glabrescent.  SPORES  7-8  x  4-5  mici-..  slightly  unequally  elliptical. 
CYSTIDIA  on  sides  of  gills  scattered  to  somewhat  numerous, 
ventricose-sublanceolate  but  obtuse,  about  50  micr.  long.  STERILE 
CELLS  pyriform-inflated.  numerous  on  eilge  of  gills. 

In  large  or  small  tufts  about  logs,  stumps,  etc.,  in  swampy  woods. 
June-July.     Ann  Arbor,  Detroit,  Bay  View.     Not  infrequent. 

This  may  be  Psilocj/hc  polyccphaJa  (Paul.)  (see  X.  Y.  State 
Mus.  Bull.  157,  p.  98,  PI.  127,  Fig.  1-9,  1912),  which  it  approaches 
very  closely.  It  is  not  P.siloci/he  spadicca  and  does  not  api)ear  to 
be  closely  related  to  it.  It  is  close  to  //.  hijdropliUum  with  which 
it  agrees  except  in  tlie  points  mentioned.  Cooke's  figure  (111.,  PI. 
1157)  which  is  doubtfully  referred  to  H.  instratuiii  Britz.  is  per- 
liaps  the  same;  at  least  it  is  not  Britzelmayr's  plant  which  lias 
rounded-triangular  spores. 

257.     Hypholoma  saccharinophilum  Pk. 
X.  Y.  State  Mus.  Rep.  25,  1873. 

PILEUS  1-.3  cm.  broad,  iruf/ilc.  obtuse,  ovate  at  first,  then  cam- 
panulate  to  plane,  i)ale  watery-brown  and  even  when  moist,  pallid- 
ochi-aceous  when  dry.  liygiojlunious.  ///  <i(/f  (issuiiiiit;/  a  liri(l-(ir<ii/  or 
icateri/soakrd  (ippciirdiice  irlit  ii  n  moistened,  at  first  sprinkU'd  with 
white  Hecks  or  ihicculcnt  scales,  glabi-csccut  and  subntomate. 
FLICSH  soft,  tliiu.  illLI.S  jidiialc  scccdiiii:.  nanow.  siibliiicar  of 
subventricose,  close,  white  at  first,  slowly  becoming  pinkisli  to 
fuscous-jturplish,  edge  wliite-fiinl»ri;it<\  STEM  :'.  7  cm.  thick, 
fragile,  subecpml,  undulate,  wiiite.  silky-fibrillose,  ]»iiiinosc  tloccose 
at  apex,  hollow,  even,  sulibulliillMte  ;it  base  witli  radiating  mycelium. 
VEIL  delicate,  fiocctilose-fibrillose,  white,  evanescent.  SP()Ki:S 
G-7  X  3-4.5  micr.,  elliptical-oblong,  smooth,  obtuse,  purplish  Itrown  in 
mass,  ]»al(!  tnnk'r  microscope.  CYST  I  IMA  n(»ne  on  sides  of  gills. 
STICRILIO  CICLLS  on  edge,  large,  nndiilale  (  \  lindrical.  alnindanl. 
broadly  oI)tuse,  4(»-5(>  x  !M  1   micr. 

Cirregarions  or  scatleicd.  jiiaclieij  to  slicks.  Iinnms.  dccaving 
leaves  ami  wo(»d  in  low  swampy  \\(»(m1s  of  maple,  elm.  popkn-.  cic. 
Ann  Arbor,     .hdy  .\ngnsi.      l'ic<|uent. 

Altliongli   this  species  was   rejected   liy    I'eck    in   his   nioiiouraph   of 
the    New    York    species    iP>nll.    !.">ii.    lIMli      it     is     re\i\('d     here     to 
supply  a  name  for  (nii-  speci<'s.     The  ca|»  is  cliaracleri/.ed  by  its  noii 
striate   margin,   and    iiy    its   pccniiar   change   in   cohn-   when    m.ilui'c 
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and  when  it  again  becomes  moist.  On  drying  the  cap  finally  be- 
comes grayish-white;  mature  specimens  during  wet  weather  assume 
a  livid-gray  appearance,  which  is  also  the  case  when  kept  moist  in  a 
box  after  collecting.  It  is  a  rather  small,  unimportant  plant  of 
swamps  where  it  is  sometimes  plentiful. 

Psathyra  Fr. 
(From  the  Greek,  psathyros,  friable.) 

Purple-brown-spored.  Stem  with  a  cartilaginous  cortex,  rigid- 
fragile,  slender  and  hollow.  Gills  adnate  or  adnexed.  Margin  of 
pileus  at  first  straight.  Veil  either  none  or  universal,  in  the  latter 
case  leaving  delicate  Hecks  or  fibrils  over  the  surface  of  the  young 
pileus  and  stem.     Pileus  hygrophanous. 

Putrescent,  terrestrial  or  on  decayed  wood.  The  genus  corre- 
sponds to  Mycena  of  the  white-spored  group  in  that  the  stem  is 
somewhat  cartilaginous  and  the  margin  of  the  pileus  is  at  first 
straight  and  appressed  to  the  stem;  the  pileus  is  therefore  likely 
to  be  persistently  campanulate  as  in  Mycena.  See  Plate  LVI.  The 
species  are  slender,  fragile  and  hygrophanous.  It  is  somewhat 
difficult  to  tell  some  of  the  species  from  Psilocybe  except  in  the 
presence  of  very  young  stages  showing  the  straight  margin  of  the 
cap. 

The  genus  naturally  falls  into  two  sections,  the  first  composed 
of  species  without  cortina  or  universal  veil;  the  second,  where  the 
young  plants  are  surrounded  by  a  delicate,  usually  white,  fibrillose 
or  flocculose  universal  veil.  The  veil  breaks  up  early  and  leaves 
thin  superficial  flecks  or  scales  on  cap  and  stem,  or  sometimes 
merely  white  fibrils,  which  are  unrecognizable  in  age  or  after  rains. 
The  species  occur  rather  infrequently,  but  quite  a  number  have 
been  found  in  the  state.  Of  these  only  a  part  are  here  presented, 
as  it  has  been  impossible  to  identify  the  others  with  any  certainty. 
Their  edibility  has  not  been  reported. 

Key  to  the  Species 

(A)     Pileus  at  first  with  fibrillose  fiecks  or  hairs. 

(a)     Densely  caespitose;    pileus  even,   slightly  pelliculose;    stem  short. 

262.     P.  microspenna  Pk. 
(aa)     Gregarious;    pileus    and    stem    superficially   white-hairy    at   first. 
261.     P.  semivestita  Berk. 
(AA)     Pileus  glabrous;  stem  polished. 

(a)     Caespitose  on  or  near  wood;   pileus  striatulate  when  moist;   stem 
long.     259.     P.  umbonata  Pk. 
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(aa)     Not   densely  caespitose;    solitary  or  gregarious. 

(b)     Spores    7-9    micr.    long;    pileus    umber.     259.     P.    ohtusata    Ft. 
(bb)     Spores    10-12    micr.   long;  .  pileus    rufous-brown.     260.     P.   per- 
simplex  Britz. 

Section  I.  Conopihic.  i  Inel.  of  Obtusatae  Fr.j  Sui-face  of 
pileus  glabrous;  stem  polished  and  shining. 

258.     Psathyra  umbonata  Pk. 

X.  Y.  State  Mus.  Rep.  50,  1897. 

Illustrations :     Plates  L^^  LVI  of  this  Report. 

PILEUS  2-i^  cm.  broad  at  maturity.  2-3  cm.  lii^li,  subcylindrical 
at  the  very  first,  then  conico-campanulate,  at  length  strongly  and 
obtusely  umbonate,  hygrophanous,  dark  hay-hroicn  to  purpUsh- 
hroicn  and  striatulatc  (moist),  grayish-white,  even  and  atomate 
(dry),  sometimes  faintly  rugulose  when  dry.  FLESH  thin,  con- 
color.  GILLS  ascending,  adiiatc-seccding,  ratlier  broad,  .34  mm., 
narrowed  in  front,  close,  becoming  dark  purplish-brown,  finally  al- 
most black,  edge  wliite-fimbriate.  STEM  5-10  cm.  long,  2-3  mm. 
Ihick,  sb'iHlcr.  tlcxnous,  rigid-fragile,  ((/iidl.  hollow,  sometimes 
twisted,  sJtitiinij-irJiitc  becoming  pallid.  SPORES  13-15.5  x  7-8  micr., 
elliptical,  obtuse,  smooth,  dark  purplish  under  the  microscope, 
black  in  mass.  CYSTIDIA  none  on  sides  of  gills;  sterile  cells  on 
edge,  cystidia-like,  veiilricoi^e,  apex  obtuse.  BASIDIA  Is  pored, 
narrowly  stalked,  inflated  above. 

Caespitose  or  gregarious-snbcaespitose,  on  decayed  wood,  usually 
stumj)s  and  logs.  .June  Sepleiiiber.  Ann  Arbor,  New  Ricliiiunid. 
Not  infrwpient. 

Foi'iiiiiig  large  clusters  of  many  iiidiv  idiials,  often  at  the  end  of 
(dd  moist  logs.  Its  l(»iig  slender  stems  and  conesha|»eil  caps 
distinguish  it  at  once  from  Jlypholoma  (dusters.  Sometimes  only 
a  few  indi\iduals  occur  in  one  ]dace.  It  has  the  stature  and  general 
appearance  of  /'.  coiiopilrd  i-'r.,  as  shown  in  the  published  tigures, 
but  dillcrs  in  the  truly  adiuite  gills  and  the  striate  margin  of  the 
inoist  cap.  I'eck  c<»iii|tares  it  with  /'.  iomii/is  Vv.  iISi  .\notlier 
species  sometimes  occurs,  which  dill'eis  from  the  jtrecediug  maiidy 
in  the  size  of  its  spoi-es  :  15- IS  x  7  S  mici".  'I'his  dilfers  fi-(uu  /'.  rlata 
Mass.,  in  the  margin  Itcing  longstriate.  The  si/,e.  shape  and  coloi-s 
ai'e  the  same  as  in  /'.  innhountd.  Hecaiise  of  its  almost  black  s|)ore8 
it  might  be  mistaken  for  i'stitli  i/rrlln  siilmtrald,  but  that  s])ecie8 
does  not  gi(»w   <»ii  wood. 
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259.    Psathyra  obtusata  Fr. 
Syst.  Myc,  1821. 

PILEUS  1-3  cm.  broad,  campanulate-eouvex,  obtuse,  hygropha- 
noiis,  umber  and  faintly  or  not  at  all  striate  ivhen  moist,  pale 
ochraceons  to  bnff  and  atomate  wben  dry,  glabrous;  veil  none. 
FLESH  thin.  GILLS  ascending,  adnate,  rather  broad,  close  to  sub- 
distant,  umber  wben  mature,  edge  white-fimbriate.  Stem  5-8  cm, 
long,  1-3  mm.  thick,  equal,  glabrous,  hollow,  white  then  pallid,  rigid- 
fragile,  rtexuous,  curved  at  base.  SPORES  elliptical,  7-9x4-4.5 
micr.,  smooth,  dark  purplish-brown. 

Solitary  or  subcaespitose,  on  very  rotten  wood.  September. 
New  Richmond,  Bay  View.     Infrequent. 

Distinguished  from  the  preceding  by  the  obtusely  convex  pileus, 
more  scattered  habit  and.  shorter  stems.  Form  minor:  This  varies 
smaller,  with  a  pileus  .5-1  cm.  broad  and  rather  slender  stem.  The 
spores,  etc.,  are  the  same.  Cook's  figure  (111.,  PI.  593)  does  not 
represent  our  plants. 

260.    Psathyra  persimplex  Britz. 
Bot.  Centralbl.,  Vol.  77,  p.  43G,  1899. 

PILEUS  1-2.5  cm.  broad,  campanulate  at  first  then  campanulate- 
convex,  obtuse,  margin  soon  spreading,  hygrophanous,  rufous-brown 
to  fuscous  brown  and  striatulate  when  moist,  whitish-buff  to  pale 
ochraceons  when  dry,  atomate,  gJabrous.  Veil  none.  FLESH  very 
thin.  GILLS  ascending-aduate,  rather  broad,  ventricose,  close  to 
subdistant,  whitish  then  gray  to  grayish-umber,  edge  white-fimbriate. 
STEM  4-10  cm.  long,  slender,  1-2  mm.  thick,  equal,  wliitisli  or  pallid, 
somewliat  fragile,  stuffed  by  white  pith  then  hollow,  glabrous,  shin-  A 
ing.  fiexuous,  pruinate  at  apex,  rooting  at  base  and  attached  to  t 
wood  by  hairs.  SPORES  elliptical,  10-12x5-6.5  micr.,  obtuse, 
smootli.  dark  purple-brown  under  the  microscope.  CYSTIDIA 
scattered  or  few  on  sides  of  gills,  up  to  70  x  15  micr.,  sometimes 
bifurcate  at  apex,  ventricose-lanceolate ;  smaller  on  edge,  30-45  x 
6-12  micr.,  obtuse.  BASIDIA  30x10-12  micr.,  4-spored.  ODOR 
none. 

•  Gregarious  on  sticks  and  decayed  wood  in  hemlock  woods.    New 
Richmond.     September.     Rare. 

This  seems  to  be  a  segregate  from  P.  obtusata,   from    which    it 
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differs  iu  the  size  of  its  spores  and  the  oharacteristic  spreading  of 
the  marj^iu  of  the  pileus. 

Section  II.  Fihrillosar.  Stem  and  piUnis  when  young  flocculose 
or  fibiillose  from  the  universal  veil. 

261.     Psathyra  semivestita  Berk,  and  Br. 

Ann.  Xat.  Hist.,  p.  OHO,  183G. 

Illustrations:     Cooke,  111.,  PI.  578. 

Kicken,  Die  Bliitterpilze,  IM.  (m.  Fig.  4. 

PILEUS  1-1*  cm.  broad,  ovate-campanulate,  subobtuse,  hygro- 
})hanons.  rnfous-umber  and  pellucid-short-striate  when  moist,  pale 
isabelline  when  dry,  surface  si)rinkled  iclien  young  hy  superficial, 
white  fihriUose  fircls.  FLESH  very  thin,  soon  ochraceous-tinged. 
GILLS  broadly  adnata,  narrowed  in  front,  sometimes  almost  snb- 
tri angular,  close,  dark  smoky-fuscous,  edge  at  times  white-fimbriate. 
STIOM  4-0  cm.  long,  1..")-:*  mm.  thick,  equal,  hollow,  even,  rigid- 
fragile,  ])ale  fuscous,  pallescent.  closely  sprinkled  over  ivith  ichite, 
fibrillosr  fircks.  SPORES  elliptical,  0-12x5-0  micr.,  variable  in 
siz(\  smooth,  dark  purjile-brown.  CYSTIDIA  few  on  sides  of  gills, 
niimerous  on  edge.  MMitricose-sublaneeolate,  obtuse,  50-00x12-15 
niicr.     BASIDIA  slioit  and  stout,  24x0-10  micr.     ODOK  none. 

<  Jrcgaiiuns,  on  Iiorsc-dnng.     New  Kiciimond.     Septend)er. 

Ivnown  by  tlic  infous  tinge  to  the  color  of  the  pileus  and  the  white 
tibrils  which  at  the  very  lirst  cover  the  cap  and  stem.  P.  vestita 
Pk.  is  very  similar,  if  not  the  same,  but  the  spore-sizes  are  given 
somewhat  smaller;  see  description  in  X.  Y.  State  Mus.  Bull.  105, 
I).  2S. 

262.     Psathyra  microsperma  Pk. 

Torr.   P.ot.  ("liil..   Hull.  L'l;.  1809. 

PILIOrS  1-2.5  cm.  l»i-oad,  at  fii'st  ovate  or  subhemispherical.  then 
convexcampannlatc,  often  iri-egnlar,  obtuse,  crrn,  hygro|»luinous, 
slif/lill  y  prllirtild.si  ,  p;ib'  w  a  1  (TV  lu'i » \v  n  i  tiioisi  i  cinerenns  l»ul]'  idry), 
al  lirsl  willi  s(;illere<l  llorculnse  while  srales,  i/litl)ii  siinl ,  margin  al 
lirsl  sti;iiglil.  I'LIISII  lliin.  coneoloi'.  (ilLLS  adnate  seceding, 
close,  not  broad,  suliveiit ri«-ose,  narr(»\\ed  t(»\vard  front,  at  lirst 
whitish    then    giMvish  bi-ow  ii    tinged    pui-|ilisli,    edge    whi te  liniltri;! le. 
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STEM  24  cm.  long,  2-3  mm.  thick,  equal,  rigid-fragile,  hollow,  j)ure 
white,  apex  subpruinose,  subfibrillose,  at  first  covered  hy  minute, 
white  fi,brils  from  the  universal  veil.  SPORES  elliptical,  6-8  x  4-4.5 
micr.,  smooth,  purplish-brown. 

Very  caesjntose,  on  grass  or  about  stumps  in  or  near  woods.  Ann 
Arbor.     October.     Rare. 

This  species  Avas  described  by  Peck  from  material  sent  from 
Ohio;  he  does  not  report  it  from  New  York  State.  The  pileus  is 
provided  with  a  slight  pellicle  which  is  scarcely  gelatinous.  The 
stem  separates  rather  easily  from  the  pileus  when  the  gills  have 
receded  from  it.  Our  specimens  grew  out  of  the  turf  with^no  sign 
of  nearby  wood.  They  were  sent  to  Peck  who  identified  them  as  his 
species.  It  is  easily  mistaken  for  a  Psilocybe,  but  the  margin  of  the 
young  cap  is  straight  at  first. 

Psilocybe  Fr. 

(From  the  Greek,  psilos,  naked,  and  Icyhe,  head,  referring  to  the 
lack  of  veil-remnants  on  the  pileus.) 

Purple-brown-spored.  Stem  with  a  cartilaginous  cortex,  rigid- 
fragile  or  toughish.  Gills  adnexed  to  adnate-subdecurrent.  Veil 
scarcely  noticeahle  or  entirely  lacking,  neither  forming  an  annulus 
nor  appendiculate  on  the  margin  of  the  pileus.  Margin  of  pileus  at 
first  incurved. 

Putrescent,  terrestrial,  on  very  decayed  wood  or  around  stumps, 
buried  roots,  sticks,  etc.  The  genus  corresponds  to  CoUybia  of  the 
white-spored  group  in  that  the  stem  has  a  cartilaginous  cortex  and 
the  margin  of  the  pileus  is  at  first  incurved.  The  species  are  usually 
rather  thin  and  fragile  and  not  large.  They  are  distinguished  from 
the  Hypholomas  by  the  scanty  or  absent  veil;  those  species  which 
possess  a  veil  often  show  no  signs  of  it  in  windy  or  dry  weather. 

The  PILEUS  is  convex  or  campanulate  and  expands  in  many 
cases  until  quite  plane.  The  color  is  usually  dull,  even  in  those 
with  reddish,  yellow  or  olive  hues.  It  is  usually  glabrous;  a  few 
species,  however,  like  P.  canofacious,  have  a  somewhat  fibrillose  sur- 
face. The  GILLS  are  broadly  adnate  and  mostly  slightly  decurrent 
or  triangular  in  the  first  section;  in  the  other  sections  they  are 
rounded  behind  or  adnexed-emarginate.  In  age  they  are  often 
sprinkled  in  a  variegated  manner  by  the  spores.  The  STEM  is 
neither  stout  nor  truly  fleshy.  It  is  often  white  when  young,  but 
varies  to  brownish,  reddish  or  grayish. 
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The  genus  is  divided  here  into  tliree  sections,  separated  funda- 
mentally by  the  broad,  subdecurrent  gills  of  the  first  group,  the 
pellicle  of  the  pileu.s  in  the  second  group,  and  the  hygrophanous 
flesh  of  the  plants  in  the  third  group.  Few  species  have  any  record 
for  or  against  their  edibility;  P.  foenLsecii,  however,  is  known  to 
be  edible. 

Key  to  the  Species 

(A)     Pileus  hygrophanous. 

(a)     Spores   in  mass  brick-reddish.     277.    P.   conissatis   Pk. 
(aa)     Spores  not  red  in  mass. 

(b)     Large;  pileus  5-12  cm.  broad,  brown  when  moist.     270.     P.  larga 

sp.  nov. 
(bb)     Smaller;    pileus  4  cm.  or  less  in  width. 

(c)     Spores  large,  13-18  micr.  long;    common  on  lawns  and  grassy 

places.     276.     P.  foenisecii  Ft. 
(cc)     Spores  less  than  13  micr.  long, 
(d)     Pileus  subviscid  and   rufous-brown  when  moist;    gills  very 
broadly  adnate. 
(e)     Growing  on  dung  or  pastured  fields.     264.     P.  subviscidu 

Pk. 
(ee)     Growing  on  the  ground  in  woods.     265.     P.  atrorufa  Fr. 
(dd)     Pileus  not  subviscid;  gills  not  subdecurrent. 

(e)     Stem  pale  fuscous,  10-15  cm.  long;  on  sphagnum.     267.     P. 

atrohrunnea  Fr. 
(ee)     Stem  white,  shorter. 

(f)     Spores  small,  6-7  micr.  long. 

(g)     Pileus    1-4    cm.    broad,    livid-brown    when     moist    and 

striate.     271.     P.  cernua  Fr. 
(gg)      Pileus  less  than   1   cm.   broad,    dull-brownish    when 
moist,  spotted.     275.     P.  suhmaculatn  Atk. 
(ff)      Spores    8-10    micr.    long    or    longer,    pileus    dark-brown 
when  moist, 
(g)     Stem  falsely  bulbous  from  adhering  sand,  often  sub- 
caespitose    and    clavate.     273.     P.   aretiulina   Pk;    P. 
ammophila  Mont, 
(gg)     Stem  not  markedly  enlarged  by  adhering  sand,  equal, 
(h)     Gills  narrow;   spores  10-12x6    micr.;    stem  slender, 

1-2  mm.  thick.     272.     P.  murcida  Fr. 
(hh)     Gills   medium   broad;    spores   7-9x4-5   micr.;    stem 
3-4    mm.    thick,    shorter.     274.     P.   agrarirUa  Atk. 
(AA)     Pileus  not  hygrophanous. 

(a)     Pileus  with   white   fibrils  or  hairy  scales  on   the  surface;    umber- 
colored.     208.     P.  canofariens  Cke. 
(aa)     Pileus  glabrous   except  margin,   viscid   or  subviscid. 
(b)     Stem  long,  7-10  cm.,  pilous  grayish-olive;  on  sphuKnum  or  dung. 

268.     P.  uda  Fr. 
(bb)      Stem   shorter;    pileus  without  olive   tints. 

(c)      On    dung;    pilots   livid-brownish-yellow;    gills   broadly    adnate; 

spores  very  large.     263.     P.  vierdarui  Fr. 
(cc)     On  the  ground  in  woods;  pilous  tawny-fulvous;  gills  oniargin- 
ate-adnate.     219.     P.  crirava  Fr. 

Section    J.      Derotiieae.     (Jills   l>ro;id    and    broadly   adna(e.   soiiie- 
times  decurr<'iit   by  a   tocdii ;   niar;,Mii  (^f  jtilciis  a(    lirsf   with  a  floc- 
Culose  or  til)rill(»s<',  ddicatf  and   \ciy  CN  aiicscciil    veil. 
35 
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This  section  approaclies  Stropharia ;  it  was  raised  to  generic  rank 
by  W.  G.  Smith  under  the  name  Deconica.  The  veil,  although 
usually  very  evanescent,  may  at  times  leave  a  slight  annular  mark 
on  the  stem  so  as  to  simulate  Stropharia,  and  hence  the  species  must 
be  carefully  compared  with  species  of  that  genus. 

263.    Psilocybe  merdaria  Fr. 

Syst.  Myc,  1821   (as  Stropharia  in  Hym.  Europ.). 

Illustrations:     Fries,  Icones,  PI.  130,  Fig.  3   (as  Stropharia). 
Cooke,  111.,  PL  537  (?)    (as  Stropharia). 
Gillet,  Champignons  de  France,  No.  649   (as  Stropharia). 
Ricken,  Bliitterpilze,  PL  66,  Fig.  1. 

PILEUS  1-3  cm.  broad,  campanulate-hemispherical,  finally  plane, 
livid-brotvnish  to  livid-yellow,  obtusely  subumbonate,  slightly  darker 
on  umbo,  glabrous,  even,  siihviscid,  at  first  with  slight  flecks  on  the 
margin.  FLESH  pallid,  thin.  GILLS  broadly  aduate  to  triangu- 
lar-subdecurrent,  hroad,  suhdistant,  yellowish  at  first,  then  pow- 
dered by  purple-brown  spores,  at  length  dark  brown.  STEM  2-1 
cm.  long,  1-3  mm.  thick,  equal,  even  or  slightly  ridged  at  apex  by 
decurrent  gills,  delicately  flocculose-fibrillose,  glabrescent,  pale  yel- 
lowish, stuffed  then  hollow,  often  with  slight  annular  remnants  or 
fibrils.  SPORES  large,  14-17  x  7-8  micr.,  elliptical,  smooth,  pur- 
plish-brown under  the  microscope.    CYSTIDIA  none.     ODOR  mild. 

On  horse  dung  along  with  Stropharia  stercoraria.  Ann  Arbor. 
May-June.     Infrequent. 

Not  to  be  confused  with  Naucoria  semiorbicularis,  N.  pediades 
and  A^.  platysperma,  the  spores  of  which  are  smaller  and  lack  the 
purple  tinge.  It  is  said  to  differ  from  P.  coprinophila  by  the  grayish 
young  gills  of  the  latter.  I  have  followed  Karsten  and  Britzelmayr 
(quoted  by  Sacc.)  in  referring  this  plant  with  large  spores  under 
P.  merdaria.  Other  authors  differ  widely  and  it  is  clear  that  several 
species  are  either  confused  or  that  the  plant  needs  segregation. 
Cooke,  in  the  Illustrations,  gives  the  size  8x5  micr. ;  W.  G.  Smith, 
9x6  micr. ;  Ricken,  12-13  x  7-9  micr.  Ricken  says  "the  purplish 
color  of  the  spores  disappears  in  dried  specimens,"  hence  the  study 
of  exsicatti  is  of  little  value. 
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264.    Psilocybe  subviscida  Pk. 
N.  Y.  State  Miis.  Kep.  41,  1888  (as  Deconica). 

PILEUS  5-15  mm.  broad,  fragile,  ovate-campanulate  then  siibex- 
panded  and  obtusely  umbonate,  hygrophanous,  at  first  viscid  and 
chestnut-broicn  or  nifoiis-hroicn  and  striatiilate  ichen  moist,  very 
soon  buff  with  or  without  an  ochraceous  umbo  when  dry,  glabrous, 
suhviscid.  FLESH  thin.  GILLS  broadly  adnate,  subtriangular, 
thickish,  stihdistani,  broody  at  first  whitish,  tlien  umber.  STEM 
24  cm.  long,  1-2  mm.  tliick,  slender,  equal  or  tapering  downwards, 
pallid  to  fuscescent,  varying  to  chestnut  brown  within  and  without, 
at  first  corcred  icith  delicate  irhite  fibrils.  SPORES  oval  or  ovate, 
(j-Tx4:-5  micr.,  smooth,  pale  brown  tinged  with  wine-color  under 
microscope.     VEIL  slight,  fugacious. 

In  pastured  fields  among  grass,  on  dung,  and  on  moss  in  woods. 
April-June.     Ann  Arbor.     Infrequent. 

This  approaches  P.  phi/saloides  Ft.  (sense  of  Ricken)  in  color,  but 
the  gills  are  not  crowded  and  the  spores  are  smaller.  It  also  differs 
from  P.  bullacea  Fr.  in  the  subdistant  gills.  The  latter  species  is 
doubtless  native  here,  but  the  discrepancies  in  the  descriptions  by 
the  different  authors  make  it  ditlicult  to  place.  Saccardo  fol- 
lowing Fries,  says  cap  of  P.  bullacea  is  fulvous-baj'-color  when 
moist,  an<l  gives  the  spores  G-10x4-7  micr.;  Ricken  describes  the 
cap  as  chocolate-brow^n  when  moist,  with  spores  like  our  P.  sub- 
viscida. Which  of  these,  if  any,  is  P.  bullacea  is  therefore  hard  to 
tell;  nevertheless  it  is  desirable  to  follow  the  description  of  Fries. 
The  chestnut  or  rufous-ltrown  color,  and  tlu^  \isicidity  quickly  dis- 
appear and  tlic  ]>il('us  is  tlicu  tan-coloriMl  and  even. 

265.    Psilocybe  atrorufa  Fr. 

Syst.  Myc,  1821. 

Illustration:    Cooke,  111.,  I'l.  .".71. 

PILETTS  5-12  mm.  broad,  convexhcmisjdierical,  obi  use,  hygi"oj»li- 
anous,  iimher-broicn  thru  nifoiis-broirn  and  siriatulate  when  moist, 
glai)r(ius  and  jialc  alnlacciis  when  dry,  not  ri.scid,  niar;,Mn  raintly 
veiled.  I'MISII  lliin,  concolor.  broadly  adnafe  or  suixiecnrri'iil. 
sul)ti'ian;^nlar,  close,  at  length  nnd»er colored.  STIC.M  .".-4  cm.  long, 
1-2  mm.  tliitU,  slen<l<'i',  hollow.  e(|nal  oi'  la|M'rin!4  downward,  oli 
scni'ely    lloc(  iilose  tihrillose,    glabrescrnl ,    nijoiislinif    color    tliroiKih- 
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out.  SPOEES  5-8  X  4-5.5  micr.,  o\'al,  somewhat  pointed  at  ends, 
smooth,  reddish-brown  under  microscope.  CYSTIDIA  none. 
STERILE  CELLS  on  edge  of  gills,  slender,  lanceolate-subulate,  30- 
34  X  5  micr. 

Gregarious,  on  the  ground  in  woods.     Ann  Arbor,  Bay  View. 
(Probably  throughout  the  State).    June-July. 

Differing  from  the  preceding  in  the  non-viscid  pileus  and  closer 
gills.  Here  again  two  very  different  spore-sizes  have  been  given, 
and  although  Cooke's  figure  is  somewhat  illustrative  of  our  plant, 
his  spores  are  too  large,  10-12  x  6  micr. 

Section  II.  Tenaces.  Pileus  with  a  pellicle,  moist  or  subviscid 
when  young;  veil  slight,  cortinate.  Toiighish  and  someichat 
hrightly  colored. 

266.    Psilocybe  canofaciens  Cke. 

Grevillea,  Vol.  14,  p.  1,  1885. 
Illustration:     Cooke,  111.,  PL  621. 

PILEUS  1-3  cm.  broad,  campanulate-convex,  then  expanded,  ob- 
tuse or  subumbonate,  even,  U7nher-hroivn^  covered  at  first  hy  delicate, 
white,  scattered  fibrils,  at  length  somewhat  appressed  fibrillose- 
scaly  and  fibrils  concolor.  FLESH  thickish  on  disk,  concolor. 
GILLS  adnate,  rather  broad,  ventricose,  subdistant,  dark  umher. 
STEM  5-7  cm.  long,  2-4  mm.  thick,  equal  or  slightlj^  tapering,  stuffed 
then  hollow,  dark  umber-color,  darker  at  base,  covered  with  long 
fibrils  which  become  matted,  toughish.  SPORES  elliptical-oblong, 
slightlj'  curved  in  one  plane,  very  variable  in  size,  10-15  micr.  long 
(rarely  much  longer),  4-5  micr.  thick,  purple-brown  under  micro- 
scope, umber  in  mass. 

On  the  ground  in  woods,    ^'egaunee.    August.    Rare. 

Sent  to  me  by  Miss  Rose  M.  Taylor.  It  is  a  very  characteristic 
plant,  with  its  dark  colors,  the  fibrillose-hairy  covering  on  the  cap 
and  stem  and  the  variable  spore-size.  This  plant  is  a  striking  com- 
mentary on  the  value  of  spore-characters  in  identification.  Massee 
(British  Fungus  Flora)  states  that  the  spores  vaiy  very  much 
in  size  in  the  English  specimens,  and  in  Michigan  this  peculiar- 
itv  is  also  found. 
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267.    Psilocybe  atrobrunnea  Fr. 

Epicrisis,  1S3G-3S. 

Illustration :     Plate  LVI  of  this  Keport. 

PILEUS  14  cm.  broad,  campannluiv-vonvcd-,  obtusely  unibouate, 
hjgioplianous,  iimher  ichen  moist,  fadiug  to  diugy  ochraceous,  even, 
glabrous.  FLESH  thin,  concolor.  GILLS  adnate  but  rounded 
behind,  not  uncinate,  seceding,  rather  broad,  subdistant,  brownish- 
gray,  then  smoky-fuscous,  edge  Avhitish.  STEM  5-15  cm.  long,  elon- 
gated, 1.54  mm.  thick,  slender,  tlexuous,  equal  or  subattenuate  at 
base,  even,  pale  fuscous,  covered  with  white  silky  fibrils,  stuffed, 
concolor  within,  cartilaginous,  toughish.  SPORES  elliptical, 
10-12  X  5-G  micr.,  smooth,  dark  purplish-brown.  ODOR  and  TASTE 
slight,  somewhat  farinaceous. 

In  tamarack  bogs,  among  si)hagnum.  September-November. 
Ann  Arlxn*.     Local. 

Known  by  its  si>liagnum  habitat,  dark  color  when  moist  and  its 
long  stems.  The  superlicial  white  librils  on  the  stem  seem  to  in- 
dicate a  veil. 

268.     Psilocybe  uda  (Fr.)   Battaillc 

Syst.  Myc,  1821,  Bull,  de  la.  Soc.  Myc.  de  France,  Vol.  27,  p.  071, 
1911. 

PILEUS  1-2  cm.  broad,  canijtanulate,  mammilate,  with  a  viscid 
j)ellicle,  striatulate  and  gragish-olire  uitli  rufous-brown  umbo  when 
iiioisi,  shilling,  fading  to  creamy  white  with  jialc  yellow  umbo, 
iilal»i-ons.  I'lJOSII  thin.  (JILLS  adnale  oi-  slightly  subdeciureiit. 
wvy  bioad,  close  to  siibdistjint.  grat/  then  \  iolaceous-blacUish.  edge 
w  li  ilcllocculose.  S'i'il.M  7  HI  cm.  long,  shndrr.  l..~>-2  mm.  thick, 
sligiilly  tliicl<er  toward  base,  ('(pial  <'lse\\here,  jtallid  w  hit  ish.  rigid, 
glaltious.  e\'en,  ludlow,  sometimes  annulate  l»y  llie  (lelicale.  superior, 
lil.iillose  i-eniains  of  the  veil.  Sl'OKI^S  ellijUical.  17  2(1  x  !l  Id  niici-.. 
smooth,  blight  riolrt-iniijilr  uittlrr  the  iiiicrnscDjtc,  pur|»lish-lila(l<.- 
ish  in  mass.  STI^IJILI]  Ci^LLS  on  edge  of  gills,  nan-ow,  linear. 
<  »|)(  >i:  none. 

On  horse-dung,  in  low   woods.      New    IJichmond.     Sepleml)er. 

This  species  is  sleiidei- st  eninied  like  St  rnp/Ktria  u  inlioiialrscrns. 
ami  its  s|iores  are  ahout  the  same  size.  It  dilVers  from  N.  uui- 
liniiatiscriis    in    the   oli\ c  cojoreil,    striate    pileus,    and    lack    of   odor. 
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This  is  referred  to  by  Fries  as  var.  elongata  (Hymen.  Europ.).  The 
varietal  name  is  used  by  Ricken  for  a  plant  which  he  calls  Hypho- 
loma  elongatum,  which  has  much  smaller  spores,  Avhile  he  claims  that 
P.  uda  has  no  trace  of  a  veil,  but  has  the  large  spores.  Battaille 
(1.  c.)  describes  our  plant  well  and  emphasizes  the  deep  violet  color 
of  the  spores,  which  is  quite  marked  in  the  Michigan  specimens,  as 
well  as  the  slight  evanescent  annulus.  The  only  discrepancy  is  that 
the  habitat  of  P.  uda  is  on  dung  instead  of  sphagnum  and  while  this 
is  important  it  is  deemed  best  to  refer  it  for  the  present  to  the 
above  species.     It  is  a  better  Stropharia. 

269.    Psilocybe  ericaea  Fr. 

Syst.  Myc,  1821. 

Illustrations:     Fries,  Icones,  PL  136,  Fig.  1. 
Cooke,  111.,  PI.  568.   ^ 

PILEUS  2-3  cm.  broad,  convex  then  subexpanded,  obtuse  or  um- 
bonate,  even,  siibviscid,  with  a  gelatinous  separable  pellicle,  tawny- 
fulvous,  glabrous,  at  first  with  a  whitish,  fibrillose  cortina  on  edge. 
FLESH  firm,  thickish,  rather  compact,  pallid.  GILLS  adnate,  be- 
coming emarginate,  hroad,  close  or  almost  crowded,  whitish  at  first, 
then  fulvous-brown  and  sprinkled  with  blackish  spots,  edge  minutely 
white-fimbriate.  STEM  5-8  cm.  long,  3-4  mm.  thick,  equal,  flexuous, 
stuffed  ivith  a  rather  persistent  pith,  glabrous,  apex  pruinose,  pallid 
then  fuscescent,  curved  at  base  and  attached  to  fallen  leaves,  etc. 
SPORES  oval-elliptical,  inequilateral,  0-11  x  5-5.5  micr.,  pale  pur- 
plish under  the  microscope,  dark  in  mass.  CYSTIDIA  none. 
STERILE  CELLS  on  edge  of  gills,  subcylindrical,  elongate-narrow, 
3-4  micr.  diam.    ODOR  and  TASTE  mild. 

On  the  ground  in  mixed  woods.    New  Richmond.     September. 

Agrees  well  in  size,  shape  and  color  with  the  figures  of  Fries. 
Authors  give  conflicting  spore-sizes  and  it  seems  impossible  to  be 
certain  of  the  plant  on  this  point. 

Section  III.  Rigidae.  Cortinate  veil  none  or  slight  (except  in 
P.  larga),  pileus  hygrophanous,  rigid-fragile  when  dry,  scarcely  or 
not  at  all  pelliculose. 

This  section  has  the  appearance  of  the  second  section  of  the  Hy- 
pholomas  except  in  the  absence  of  or  reduced  development  of  the 
veil;  the  first  species  represents  a  connecting  link  between  them. 
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270.    Psilocybe  larga  sp.  nov. 
Illustration:     Plate  LVII  of  this  Keport; 

PILEUS  large,  4-14  cm.  broad.  oval-cuin]tamilate  at  tirst.  at  length 
expanded-plane  and  radiallj^  cracked  or  sjdit  on  the  margin,  fragile, 
hygroplianous,  My-hroicn  to  ocliraceous-brown  and  even  ichcn  moist, 
irhitish-tan  and  radiately  rugulo.se  when  dry,  at  first  dotted  icith 
scattered,  small,  snoic-white,  floccose,  superficial  scales,  quickly 
denuded,  often  only  witli  white-silky  margin.  FLESH  rather  thin, 
white  when  dry,  scissile,  homogeneous,  with  large  cells.  Gills  ad- 
nate,  rounded  behind,  rather  broad,  close  to  subdistant,  white  at 
first,  then  pale  fuscous,  finaUg  iimher,  edge  minutel}'  white-fimbriate. 
STEM  stout,  5-10  cm.  long,  5-15  mm.  thick,  equal  or  tapering  up- 
ward, soon  JioUow,  terete  or  compressed,  rather  firm,  usually  striate 
to  silicate,  furfuraceous  but  glabrescent,  then  shining,  irhite,  cortex 
subcartilagiuous.  SPORES  elliptical,  8-9.5x4-5  micr.,  smooth, 
obtuse,  purple-hroicii  under  microscope,  umber  in  mass.  CYSTIDIA 
a^bundant  on  sides  and  edge  of- gills,  70-80x12-15  micr.,  subventri- 
cose  to  subcylindrical,  narrow-stalked,  obtusely  rounded  abdve. 
BASIDIA  4-spored.    ODOIt  and  TASTE  none. 

Gregarious  or  caespitose  around  old  stumi)s,  buried  roots,  etc.,  in 
grassy  clearings  or  woods.  Ann  Arl)or.  May-Septeml)er.  (More 
frequent  in  spring.)      Not  infrcMpient  in  elm  swamps  or  clearings. 

A  large  and  striking  sjx'cies,  related  to  /'.  sjnnlicid  and  Ilypho- 
loma  sarcoccphalum.  Fioni  the  former  il  dillcrs  markedly  in  the 
presence  of  a  veil,  the  adnaic  gills  and  the  stiiate  stem;  frcun  the 
latter,  in  its  strongly  maikrd  liygro|)lianous  character,  and  lack 
of  any  pellicle.  Kicken  suggests  that  these  two  species  are  idcniiral. 
I  suspect  that  all  lliice  are  \ai-iations  of  the  same  plant.  Inii  at 
present  this  caniiut  lie  csialilishcd.  Oni-  plaiii  is  olicn  found  willi- 
out  a  sign  (»r  the  Moccose  remnants  of  the  \cil,  es|(C(iall\  al'lcr  a  lain 
or  in  windy  weather.  I'ndei-  fa\<»ral>l('  wcalliei-  conditions,  however, 
the  dcvelojdng  jilaiil  shows  the  \eil  well.  /'.sih,'i/li(  sinif/iciii  seems 
to  he  dill  t'len  I  ly  undci-slo(»d  liy  authors.  .Vci-ordin^  In  (^>uclel, 
Kicken  and  olhei's  il  is  a  large  plani,  like  /'.  hii'iu.  If  this  is  i  rue, 
Cooke's  lignres  are  \ery  misleading,  and  as  ihr  Knglisli  authors 
lia\e  rolldwrd  his  idea,  it  is  no!  sni'|)rising  to  ha\e  il  rcpurled  Ity 
I*eck  ami  olhci-s  I'oi-  this  counliy  in  a  way  lo  siiggcsi  1/  i/plKthniKi 
hydrophilu III .  which  is  a  nouh  sMiallrr  and  nnue  densely  caespitose 
plant.  I  ha\e  nol  seen  /'.  sjindiiid  l"r.  in  the  sense  ol'  llicken  and 
Qimlet. 


280  THE   AGARICACEAE    OF   MICHIGAN 

271.    Psilocybe  cernua  Fr. 

Syst.  Myc,  1821. 

Illustrations :     Cooke,  111.,  PI.  574. 
Plate  LVIII  of  this  Eeport. 

PILEUS  1-4  cm.  broad,  convex-campanulate,  liygrophanous,  livid 
watery-hrown  when  moist  and  then  striate,  whitish  when  dry,  often 
areolate  cracked  and  rugulose  in  age,  veil  entirely  lacking.  FLESH 
rather  thin,  whitish  when  dry.  GILLS  adnate-seceding,  moder- 
ately broad,  rounded  behind,  close,  at  first  whitish,  finally  purplish- 
umber,  edge  minutely  white-flocculose.  STEM  2-5  cm.  long,  2-4  mm. 
thick,  equal  or  tapering  below,  delicately  stuffed  then  tubular,  ichite, 
rigid-cartilaginous  when  dry,  subfibrillose,  apex  pruinose,  flexuous 
or  variously  curved.  SPORES  oblong-elliptical,  6-7  x  3-4  micr., 
smooth,  purple-brown  under  microscope.  CYSTIDIA'  none. 
STERILE  CELLS  on  edge  of  gills,  short,  subsaccate,  25  x  7  micr. 
ODOR  and  TASTE  none. 

Caespitose  or  subcaespitose-gregarious,  at  the  base  of  trees. 

Ann  Arbor,  New  Richmond.     September-October.     Infrequent. 

The  pileus  is  rather  firm  when  dry,  not  splitting  easily  on  the 
margin  on  drying.  This  species  agrees  well  with  the  descriptions 
and  Cooke's  illustration. 

272.    Psilocybe  murcida  Fr. 
Syst.  Myc,  1821. 

PILEUS  2-4  cm.  broad,  obtuse,  fragile,  campanulate-convex, 
then  expanded,  hygrophanous,  dark  day-hrowii  and  striatiilate  on 
margin  when  moist,  fulvous-alutaceous  or  rufous-tinged  when  dry, 
then  subrugulose  and  atomate,  glabrous.  FLESH  thin,  subrigid 
and  fragile.  GILLS  adnate,  almost  close,  narrow,  attenuate  in 
front,  subventricose,  becoming  fuscous-purplish,  edge  white-floc- 
culose. STEM  G-8  cm.  long,  1.5-2.5  mm.  thick,  slender,  fragile,  ivhite 
at  first,  then  pallid,  slightly  fibrillose,  glabrescent,  stuffed  with  a 
white  pitli  then  hollow,  undulate.  VEIL  none.  SPORES  elliptical- 
oblong,  10-12x0  micr.,  obtuse,  smooth,  purple-brown  under  micro- 
scope, purplish-black  in  mass.  CYSTIDIA  scattered,  on  sides  and 
edge  of  gills,  ventricose-elongated,  narrow  above,  50-60  x  9  micr. 
ODOR  and  TASTE  none. 

Solitary  and  scattered.     On  low,  wet  ground  in  low  woods.     Ann 
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Arbor,  New  Kiclimoud.    May,  June  and  September.    Not  infrequent 
in  wet  weather. 

Agrees  well  with  the  Friesiau  deserii)tion.  The  gills  are  perhaps 
not  truly  subdistant  but  rather  close.  The  color  of  the  cap  changes 
from  umber  to  rufous  then  pale  tan.  The  slender,  white,  equal 
stem  is  a  marked  character.  When  moist,  the  cap  is  somewhat 
shining,  with  a  gelatinous  ai)i)earance,  but  there  is  no  pellicle  and 
the  trama  is  homogeneous. 

273.  Psilocybe  arenulina  Pk. 
N.  Y.  State  Mus.  Rep.  30,  1878. 

PILKUS  1-3  cm.  broad,  convex  then  plane,  glabrous,  hygropha- 
nous,  (lark  hroicn  and  coarsclij  .striate  on  inaif/in  irltcn  moist,  dingj' 
white  when  dry,  margin  at  first  incurved  and  fibrillose-flocculose. 
FLESn  thin,  concolor.  GILLS  adnate,  close,  not  broad,  ventricose, 
becoming  brownish  then  jJuritle-broAvn  and  dotted  by  s]>ore-masses. 
STEM  3-5  cm.  long,  1.5-2  mm.  tliick,  tapering  ui>ward,  Iiollow,  ichit- 
isJi,  the  lower  half  covered  with  adhering  sand  and  sometimes  cla- 
vate.  SPOKES  10-11  x  5  micr..  elliptical,  smooth,  i>urple-brown 
under  the  microscope.     CYSTIDIA  none. 

Gregarious  or  subcaespito.se,  on  sandy  soil.  Port  Huron.  Now 
Richmond.     September-October. 

This  seems  to  be  close  to  I*,  aiinnophila  ^lont.  (see  illustration  iu 
Hard's  Mu.shrooms,  Fig.  208,  p.  330,  1008).  The  spores  of  that 
sjtecies  ai)i)ear  to  be  too  large,  and  the  habit  is  dilVcrciit.  At  least 
our  plants  were  not  like  those  ligured  by  Hard. 

274.  Psilocybe  agrariella  Atk. 
Ann.   .Myc,  \iA.   \' 11 ,  p.  :',TI.   1000. 

riLl'^rS  1  :i..")  cm.  bi'o;id.  ('.inipainilatc coiiNcx,  oltinsc.  then  ex- 
l)an<l('(l,  fraf/ilr,  Iiygi<»|ili;inuns,  ohscuri  lif  riiiilosc  or  si  rial  itlatr  and 
n)nl)rrhrouni.sh  Id  pale  ratoHs  irlim  nioisl,  glabi'tms,  pallid 
o(lii"a<('ous  or  wliilisli  when  <lry,  margin  :il  lirst  in»nr\('d  antl  deli- 
cately w  liile  sill^y  Ironi  (lie  I'sanescent  veil.  I'LIISIJ  iliin.  neaily 
homogeneous.  oT  floccose  cells,  concolor.  (  !  I  IvLS  adliale,  seceding, 
modei'ately  broad,  \  eiil  I'icose,  closf,  al  leii^lli  pni-plisli  nmlter,  edge 
A\  liile  liiiil.iiate.  STM.M  M!  cm.  ioii^,  ;;  I  mm.  tliick,  e(|nal,  fraffilr, 
irhili,    e\('n,    apex    |Miiinose.    ^iahrons,    stntl'ed     soon     hollow,     base 
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white-mycelioid.  SPOKES  elliptical,  7-9  x  4-5  luicr.,  inequilateral^ 
smooth,  dark  purple-browu  under  the  microscope,  blackish-purple 
in  mass.  CYSTIDIA  scattered  on  sides  of  gills,  more  numerous  on 
edge,  45-55  x  10-15  micr.,  ventricose-lanceolate,  apex  obtuse.  ODOR 
and  TASTE  mild. 

Gregarious  or  scattered,  on  the  ground  or  leaf  mould,  in  wet  places 
of  low  f  rondose  woods.  Ann  Arbor,  New  Eichmond.  May,  June  and 
September.     Infrequent. 

The  color  is  somewhat  variable  in  different  localities  but  the 
other  characters  are  the  same.  It  differs  from  P.  cernua  in  the 
presence  of  a  very  slight  veil  when  young.  The  pileus  is  slightly 
rigid  but  fragile ;  its  surface  has  a  slight  gelatinous  feel  when  wety 
but  there  is  no  distinct  pellicle,  merely  a  somewhat  differentiated 
upper  layer  of  more  turgid  cells. 

A  closely  related  species  occurs  in  low  wet  ground  in  woods,, 
which  differs  from  this  mainly  in  possessing  a  thin  subgelatinous 
pellicle  of  horizontal  narrow  hyphae,  with  narrower  gills  and 
pellucid-white  stem.  The  color  of  cap  and  stem  and  the  microscopic 
characters  are  otherwise  the  same.  Perhaps  it  is  a  variety  of  P. 
ericaea  Fr.,  but  the  pileus  is  distinctly  hygrophanous. 

275.    Psilocybe  submaculata  Atk. 
Ann.  Myc,  Vol.  VII,  p.  375,  1909. 

"PILEUS  4-10  mm.  broad,  convex,  glabrous,  hygrophanous,  dull 
hrownish,  then  dull  white  with  dark  watery  and  yellowish  spots^ 
margin  at  first  incurved.  FLESH  with  a  surface  layer  of  sub- 
pyriform  to  subglobose  angular  cells,  inner  portion  floccose  and 
grading  into  the  surface  cells.  GILLS  adnate,  emarginate,  rather 
crowded,  brownish  with  a  purple  tinge,  edge  whitish.  STEM  2-S 
cm.  long,  2-3  mm.  thick,  fistulose,  even,  somewhat  flexuous,  white 
and  shining,  apex  white-mealy,  base  with  white  mycelium.  SPORES 
suboblong,  subelliptical,  slightly  inequilateral,  G-7  x  3-4  micr.,  pur- 
ple-brown under  the  microscope.  BASIDIA  4-spored.  CYSTIDIA 
few  on  sides  of  gills,  very  numerous  on  edge,  ventricose,  apex  crystal- 
line.   On  very  rotten  wood." 

The  description  is  adapted  from  that  of  Atkinson,  who  reported 
specimens  from  Michigan.     I  have  not  studied  it. 
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276.     Psilocybe  foenisecii  Fr.     (Edible) 

Syst.  Myc,  1821. 

Illustrations:    Cooke,  111.,  PI.  590. 

Gillet,  Champignons  de  France,  Xo.  592. 
Kicken,  Die  Bliltterpilze,  PI.  GG,  Fig.  8. 
Swanton,  Fungi,  PI.  9,  Fig.  1. 
Murrill.  Mvcologia,  Vol.  3,  PI.  40,  Fig.  5. 
Hard,  Mushrooms,  Fig.  267,  p.  329,  1908. 
Plate  LIV  of  this  Report. 

PILEUS  1-2.5  cm.  broad,  rarely  broader,  campanulate-convex  or 
subhemispherical,  obtuse,  seldom  plane,  hygrophauous,  dark  fjraijish- 
hroicii  to  smolcy-fu scans  and  even  ichen  moist,  sometimes  rufescent, 
subzonate  on  drj^ing,  drab-tan-color  to  buff  when  dry,  glabrous,  veil 
entirely  lacking.  FLESH  thin,  dingy-pallid.  GILLS  adnate,  al- 
most subdistant,  broad,  ventricose,  sometimes  sinuate-emarginate, 
purplisli-fuscous  or  fuscous-brown,  variegated,  edge  white-fimbriate. 
STEM  slender,  -1-8  cm.  long,  1.5-2  mm.  thick,  equal,  rigi<l-olastic, 
fragile,  liollow.  even,  glal)r()us,  jtruinose  at  apex,  pallid  lo  sulnu- 
fescent,  not  rooting.  SPORES  variable  in  size,  13-18x8-10  micr.. 
broadly  elliptical,  or  in  another  ]>lane  broader  at  one  end,  sli(jlitlij 
tuberculate,  apiculate,  i)uritlisli  brow  n  uiulcr  the  microscope. 
CYSTIDIA  none.  S'i'EKILi:  ri:LI.S  on  edge,  nain.w,  :',(l  :{G  x  3  5 
micr.     ODOR  anil  TASTIC  ik.iic 

Gregarious  or  scattered,  ainong  grass  on  lawns.  r()adsi<les,  grassy 
places  in  woods,  meadows  and  pastnres.  Throughout  the  State. 
May-June  (less  often,  July-September).     A'ery  couiuioii. 

The  "haymarker's  Psilocybe''  is  to  be  looked  for  during  the  warm 
spring  months  on  our  lawns  everywliere.  Its  colors  are  dull  and 
quite  variable,  but  because  of  its  abundance  it  can  soon  Itc  recog- 
nized under  its  many  guises.  A  zoniite  etVcct  is  often  seen  on  the 
pileus  as  the  moisture  dries  out.  It  is  edible.  The  spoic  sizes  ure 
given  incorrectly  by  sevenil  authors,  but  this  is  not  surprising  be- 
cause of  their  gi-eat  Viuinitility,  cncu  in  the  s;ime  plant.  The  rough 
chiir;icfcr  nl'  the  siirl'inc  i<\'  \\\c  s|m)|c  disi  i  n^uislics  it  I'l'dMi  tlu' 
others. 
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277.     Psilocybe  conissans  Pk. 
N.  y.  State  Mils.  Kep.  41,  1888  (as  Clitopilus). 

PILEUS  2.5-5  cm.  broad,  broadly  convex  becoming  plane,  hygro- 
phanous,  ivatery-'browu  to  paJe  chestnut  ivhen  moist,  pale  alutaceous 
to  buff  wlien  dry,  striatulate  then  subrugulose,  glabrous  or  sub- 
pruinose,  veil  lacking.  FLESH  thin,  whitish.  GILLS  adnexed, 
rounded  behind,  thin,  close,  brownish  then  dusted  'by  the  reddish- 
cinnamon  or  vinaceous-rcd  spores.  STEM  2.5.5  cm.  long,  2-4  mm. 
thick,  equal,  rather  slender,  rigid-fragile,  hollow,  white,  curved  or 
flexuous,  glabrous,  pruinose  at  apex.  SPORES  elliptical  or  almost 
oblong,  7-9x4-5  micr.  (rarely  longer),  smooth,  hyaline  but  with 
reddish  tinge  under  the  microscope,  brick-red  in  mass. 

Caespitose  around  base  of  stumps  in  hemlock-maple  woods. 
Marquette  and  Houghton.    August-September.    Eather  rare. 

A  peculiar  plant,  whose  spores  might  well  lead  one  to  look  for 
it  under  the  pink-spored  group  but  whose  general  appearance  is  that 
of  a  Psilocybe.  Under  the  microscope  the  spores  are  almost  hyaline- 
white  but  the  exospore  is  slightly  tinged  with  reddish ;  when  dusted 
on  the  cap  and  stem,  as  is  often  the  case,  they  have  a  brick-red  to 
vinaceous  color.  Peck  originall}^  referred  it  to  Clitopilus,  but  in  the 
N.  Y.  State  Bull.  122,  he  changed  it  to  Psilocybe. 

OCHRASPORAE 

Paxillus  Fr. 
(From  the  Latin  Paxillus,  a  small  stake.) 

Ochre-spored.  Stem  confluent  with  the  pileus,  fleshy,  tending  to 
be  eccentric  or  lacking.  Gills  mostly  decurrent,  forked  behind  and 
anastomosing  on  the  stem,  easily  separable  from  the  trama  of  the 
pileus. 

Fleshy,  putrescent,  distinct  fungi,  growing  on  the  ground,  forest 
debris  or  decayed  wood.  When  present  the  stems  are  stout  and 
usually  slightly  eccentric,  sometimes  central;  in  two  species  the 
pileus  is  sessile  and  lateral,  and  the  stem  is  lacking.  The  genus 
Paxillus  is  here  limited  to  include  only  the  plants  placed  by  Fries 
under  the  tribe  Tapinia.  The  white-spored  species  have  been  re- 
ferred to  Clitocybe  under  the  section  Paxilloideae.  P.  lepista  Fr., 
which  is  said  to  have  reddish  spores  is  not  known  to  me.     Eicken 
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has  placed  some  of  the  species  of  Clitopilus  Avith  reddish  spores 
uext  to  Faxillus  Icpistu,  an  arrangement  which  hardly  solves  the 
problem.  Several  species  of  Clitocybe  and  Tricholoma  with  a  tint 
of  reddish  in  the  spore-print  and  with  gills  separable  from  the  pileus 
are  equally  close  to  P.  Icpista  as  it  is  described,  and  an  arrange- 
ment of  these  species  under  a  single  genus  is  desirable:  such  are 
Tricholoma  panoeolum  var.  cacspitosuiii  and  Triclioloma  nudum. 
Karsten,  Earle  and  others  have  raised  the  tribe  Tapinia  to  the  rank 
of  a  genus  and  include  under  it  the  species  described  below.  No 
uniformity  of  agreement  has  so  far  resulted  and  I  prefer  to  retain 
the  name  Paxillus  in  this  report  because  of  its  establislied  use  for 
our  plants  and  therefore  its  practical  convenience. 

Key  to  the  Species 

(a)     Stem  present;    pileus  medium  large. 

(b)     Stem   covered   by  blackish-brown,   dense,   tomentose  hairs.     280. 

P.  atrotomentosus  Fr. 
(bb)      Stem  not  tomentose-hairy. 

(c)     Gills    golden-yellow;     pileus    reddish-yellow-brown.       278.      P. 

rhodoxanthus   Scliw. 
(cc)     Gills     dingy     olivaceous-yellowish,     becoming     brown     when 
bruised.     279.     P.  invohitus  Fr. 
(aa)      Stem  lacking;    pileus  lateral. 

(b)     Gills  orange-yellow,  corrugate.     281.     P.  corrugatus  Atk. 
(bb)     Gills    pale    yellowish    or    yellowish    tan;    sinuous-crisped.      282. 
P.  panuoides  Fr. 

278.     Paxillus  rhodoxanthus   Schw. 

Syiiojisis  Fung.,  ISi'L*. 

lllusti-atioiis :    Cooke.  III..  I'l.  834  {na  P.  paradoxus). 

liresadola,    Fuii^.   Trid..    I'l.   LMI"    (as   PJti/Jloporus   rhodoxan- 
thus). 
Fries,  Icoiics,  IM.   liri,   I'i^.  "_'   u/.s  Flminnulu  Iduunii). 
(lilh't.  Cliaiiipigiiniis  (Ic  I'raiicc,   X<».   !;!(»   (as  ('Utoej/he  pcllc- 

t  ieri ) . 
Patouillard,  Tab.  Anal.vt.,   No.  il.")!    (as   J'a.rillKs   hiutmii). 
liickeu,  Kliitterpilze,  PI.  28,  Fig.   1. 
Atkinson,  Mnsliroonis,  PI.  47,  Fig.  !."»(;.  IIMIO. 
Hard,  Musli rooms.  Fig.  l':M,  p.  281),  1!M)8. 

I'lLI'M'S  1!)  cm.  bi'oad,  lirm,  convex,  then  (^xpaiKh'd.  depressed  or 
obtuse,  soniewliat  tiuhinafe,  color  varying'  rrddislii/rlloir  hronii  to 
rheslitut  hraini,  s(»iiiel  lines  pale  cliina nioii  brow  ii,  niiimtely  (t»nieii- 
tose,    j,dal)i-esceiil.    dry.    often    ilinosely    cracketl.      I'LFSII    tliick    at 
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disk,  pallid  tinged  yellowish.  GILLS  long,  decurrent,  arcuate, 
thickish,  rather  broad  toward  stem,  close  to  siibdistant,  golden-yel- 
low to  chrome-yelloio ,  sometimes  forked,  very  intervenose,  some- 
times reticulate-porose  toward  stem.  STEM  4-8  cm.  long,  5-10  mm. 
thick,  equal  or  ventricose,  solid,  pale,  reddish-yellow,  yellow  at  base, 
punctate  with  small,  reddish-brown  scales  or  dots.  SPOKES 
elongated-oblong,  almost  fusiform,  9-12  x  3-4.5  micr.,  yellowish  in 
mass.  CYSTIDIA  numerous  on  edge  and  sides  of  gills,  clavate- 
lanceolate,  60-70  x  9-15  micr.,  filled  with  yellowish  content.  ODOR 
and  TASTE  mild. 

Gregarious  or  scattered.  On  the  ground  or  among  mosses  in 
frondose  or  conifer  woods.  Ann  Arbor,  Bay  View.  July-August. 
Infrequent. 

This  species  appears  to  represent  a  link  between  the  Boletaceae 
und  the  Agaricaceae.  The  top  of  the  pileus  may  easily  be  mistaken 
for  Boletus  suhtomcntosus  and  in  its  extreme  variation  the  gills 
anastomose  to  such  an  extent  as  to  almost  appear  porose  near  the 
stem.  The  plant  has  been  placed  in  Gomphidius,  Flammula,  and 
Clitocybe,  while  Bresadola  erected  the  genus  Phylloporus  for  it, 
where  it  might  well  be  left.  The  plant  was  first  described  by  Rev. 
David  de  Schweinitz  from  specimens  gathered  in  North  Carolina. 
It  occurs  also  in  Europe  where  it  has  had  a  variety  of  names. 

279.    Paxillus  involutus   Fr.     (Edible) 

Syst.  Myc,  1821. 

Illustrations:     Cooke,  111.,  PI.  875. 

Gillet,  Champignons  de  France,  No.  514. 

Berkeley,  Outlines,  PI.  12,  Fig.  5. 

Michael,  Fiihrer,  f.  Pilzfreunde,  Vol.  I,  No.  30. 

Ricken,  Bliitterpilze,  PI.  28,  Fig.  2. 

Swanton,  Fungi,  PL  40,  Fig.  7-8. 

Atkinson,  Mushrooms,  Fig.  155,  p.  166,  1900. 

Hard,  Mushrooms,  Fig.  232,  p.  287,  1908. 

Peck,  N.  Y.  State  Mus.  Rep.  48,  PI.  28,  Fig.  18-23. 

PILEUS  4-9  cm.  broad,  convex  then  expanded-depressed,  firm, 
pliant  in  age,  ochraceous-rusty -brown,  rccldish-T)rown  or  olive-hrown, 
somewhat  cottony-tomentose,  margin  at  first  involute  then  spread- 
ing and  furrowed  or  ridged,  sometimes  subviscid,  shining  in  spots 
when  dry.     FLESH   thick,    yellowish-pallid,    becoming    brownish 
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when  bruised.  GILLS  deciirrent,  arcuate,  crowded,  rather  broad, 
anastomosing,  or  reticulatrd-porose  on  the  stem,  olivaceous-j'ellow 
iecoming  hroicn  ichen  hniiscd.  STEM  4-G  cm.  long,  1-2.5  cm. 
thick,  solid,  glabrous,  even,  central  or  eccentric,  somewhat  enlarged 
at  base,  dingy  yellowish-brown  or  coucolor.  SPORES  broadly 
elliptical,  pallid,  rusty-ochraceous,  7-9  x  5  micr.,  smooth.  CYSTIDIA 
moderately  al)undant  or  scattered,  lanceolate,  50-70x10-12  niicr. 
ODOR  and  TASTE  mild.    Edible. 

Solitary  or  scattered.  On  the  ground  or  among  forest  debris, 
sometimes  at  the  sides  of  logs  or  base  of  stumps,  etc.  More  com- 
mon in  tlie  coniferous  regions  of  the  State,  rather  infrequent  else- 
where. Isle  Royale,  Houghton,  Marquette,  Bay  View,  New  Rich- 
mond^jiDetroit,  Ann  Arbor,  etc.  Julv-October.  Common  in  the 
north. 

The  ding}'  and  dull  colors  are  somewhat  variable  in  various  stages 
of  development.  It  is  not  usually  an  attractive  plant  because  of 
the  hues  assumed  by  the  flesh,  etc.,  in  age.  I  have  but  seldom  found 
it  in  the  southern  part  of  the  State  or  where  conifers  are  absent. 

280.     Paxillus   atrotomentosus  Fr.     (Edible) 
Syst.  Myc,  1821. 

lllusiratious:     Cooke,   111..  PI.  87(1. 

Gillet,  Champignons  de  France,  No.  512. 
Michael,  Fiihrer  f.  Pilzfreunde,  V(d.  I,  No.  20. 
Ricken,  liliitterpilzc,  PI.  28,  Fig.  4. 
Atkinson,  Mushrooms,  Fig.  157,  ]>.  1(10,  1900. 
Hard,  :Mushrooms,  Fig.  233,  p.  288,  1908. 

PILEUS  5-12  cm.  broad,  linn,  to»igh,  convex  then  plane  or  d(>- 
pressed,  dry,  more  or  less  pruinose-tomentose,  at  length  naked, 
rusti/Jnfunt  l<>  hldckisJi-hroirn,  even,  margin  at  tirst  involnle,  ]»er- 
«istently  incurved.  FLESH  thick,  compact  to  spongy,  white. 
CilLLS  adnate-decurrent,  separable  from  the  luleus,  close,  rather 
narrow,  forJcrd  behind  and  often  anastomosing,  .sometimes  pnr»»se 
on  sleiii.  STIO.M  :'.12  cm.  long,  1-3  cm.  tliick,  often  eeeentri<\  stout, 
solid,  toiigli.  straigiit  or  curved,  ;irisiiig  fi'ctiii  a  rooting  ba.se,  covered 
hi/  (I  bldrlcisli-ltroirn  rrlirli/  hinniit n)n .  STOlil'S  ovmI.  smootli,  5  <; 
x3-4  micr..  yellowisli  in  mass.  ('VSTIDI.V  none.  ODOR  and 
TASTE  si  lull  I.     /:dihlr. 

Solitary  or  c;ies|iitos('.     <  )n   decaying  logs.  st\im|»s,  etc..  or  ])nse 
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of  trees,  in  coniferous  woods.    Huron  Mountains,  Bay  View,  Sagi- 
naw, Kew  Ricliniond.     July-September.     Infrequent. 

Very  distinct  by  the  blackish  hairs  which  clothe  the  stem.  It  is 
apparentlj^  limited  to  wood  or  debris  from  coniferous  sources.  Oc- 
casional specimens  attain  quite  a  large  size  and  often  occur  singly 
at  the  base  of  pine  trees.  The  cap  is  sometimes  nearly  lateral  es- 
pecially Avhen  growing  in  tufts. 

281.  Paxillus  corrugatus  Atk. 

Mushrooms,  p.  170,  1900. 
Illustration:     Ibid,  PL  48,  Fig.  158. 

PILEUS  2-5  cm.  broad,  lateral,  shelving,  narrowed  down  in  an 
irregular  wedge-form  to  the  sessile  base,  convex  then  expanded, 
maize-yellow  to  canary-yelloic,  with  a  reddish-brown  tinge  near  the 
base,  glabrous  or  slightly  tomentose,  margin  at  first  involute. 
FLESH  pale  j^ellow,  spongy.  GILLS  2-3  mm.  broad,  not  crowded, 
regularly  dichotomously  forked,  thin,  very  wavy  and  crenulate, 
sides  corrugated,  orangey elloio,  easily  separating  from  pileus. 
STEM  lacking.  SPORES  minute,  broadly-elliptical  to  oval,  3x 
1.5-2  micr.,  faintly  yellow,  olive-yellow  on  white  paper.  ODOR 
characteristic,  disagreeable. 

On  hemlock  stiunps  or  Avood.  Houghton,  Marquette.  August- 
September.     Infrequent  or  rare. 

Known  best  by  the  deep  orange-yellow  color  of  the  corrugated 
gills  and  the  lack  of  a  stem. 

282.  Paxillus  panuoides  Fr. 

Syst.  Myc,  1821. 

Illustrations:     Cooke,  111.,  PI.  878. 
Berkeley,  Outlines,  PL  12,  Fig.  6. 
Michael,  Fiihrer  f.  Pilzfreunde,  Vol.  Ill,  No.  50. 
Ricken,  Bliitterpilze,  PL  28,  Fig.  3. 

PILEUS  3-12  cm.  broad,  sessile,  or  laterally  extended  to  a  stem- 
like base,  petal oicl  or  conchate,  dull  yellow  to  olivaceous-yellow, 
tinged  with  brown,  downy  at  first,  glabrescent,  margin  thin,  acute, 
wavy  or  crisped.  FLESH  white,  soft,  not  very  thick.  GILLS 
radiating  from  the  base,  forked,  anastomosing,  often  crisped,  close. 
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pale  yellow.  STEM  lacking.  SrORES  elliptical,  smooth,  4-G  x  3-4. 
pale  yellow  in  mass.     CYSTIDIA  none.     ODOK  and  TASTE  mild. 

Gregarious  or  subimbricate.  On  decaying  logs,  etc.,  in  coniferous 
woods. 

Houghton,  Munisiug,  Eay  View.     July-August.     Infrequent. 

Paler  and  with  less  corrugated  gills  than  the  preceding.  It  is 
said  to  be  very  variable  in  form  and  habit.  In  Europe  it  occurs 
in  dark  places,  in  cellars,  mines,  etc.,  attached  to  the  timbers.  It 
appears  to  be  much  less  common  in  this  country. 

Pholiota  Fr. 
(From  the  Greek  Pliolis,  a  scale.) 

Ochre-brown  or  rusty  spored.  Stem  continuous  with  the  pileus, 
provided  with  a  nicnihraiioits  (uuiitlus^  which  is  formed  from  a 
partial  veil;  no  volva.  hence  no  universal  veil;  gills  adiiate  hecont- 
ing  emarginate  or  <lecurrent  by  a  tootli,  sometimes  adnexed. 

Putrescent,  terrestrial  or  lignicolous  mushrooms,  of  great  varia- 
bility of  types.  They  correspond  to  Armillaria  of  the  white-spored 
group,  and  Stropharia  of  the  purple-brown-spored  grouj).  The  near- 
est genei'a  are  Flammula  and  Cortinarius  whose  veils  differ,  when 
I^resent,  in  being  cortinate.  The  large,  wood-inhabiting  species  are 
often  densely  caespitose.  >s'one  are  known  to  be  poisonous,  aiwlt 
num}'  are  excellent  when  cooked.  inn 

•  The  PILEUS  varies  according  to  the  section  to  which  it  belong*il, 
In  one  section  it  is  often  very  scaly,  in  the  others  it  is  usuall|tf. 
glabrous.  It  may  be  diy  or  hygropliaiious.  Tlic  color  is  usually; 
whitish  or  dull  yellowish  in  the  first  section.  Those  growing  on 
wood  are  often  very  attractive,  with  bright  yellow  colors,  in  /'. 
aeruginosa  tinge<l  with  dark  green,  and  in  otliei-s  a  walery-biowii. 
The  GILLS  ai-e  attached  to  the  stem,  adnate,  adnexed,  or  decurrent 
by  a  tooth;  in  all  these  cases,  the  gills  may  secede  from  the  stem 
during  the  expansJDn  of  tlie  jdlens,  and  tliey  nearly  always  become 
emarginate  or  sinuate  at  maturity.  I'his  separates  (hem  from  the 
genus  Flammula  whose  gills  never  become  sinuate.  Tlie  color 
jl  dianges  from  the  young  rDudition  to  maturity  and  it  is  necessary 
in  many  cases  to  know  the  ((ddi-  ol'  the  young  uills  to  identify  the 
species;  this  is  usually  white  or  yellow,  but  at  length  changes  to 
j  the  color  of  the  siH>r<*s,  which  are  either  ochraceous,  fuscous  or 
I  ferruginous.  The  ST1'>.M  is  llesliy  or  librotis,  solid  or  stuffed,  and 
[»rovi(led   witii  a   nieinbi-annns  ainiiihis  which   is  either  pei-sistent   or 
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may  break  up  into  easily  removed  shreds,  so  that  it  may  appear  to 
be  lacking  in  rainy  weather.  The  SPORES  are  elliptical  or  oval, 
non-angular  except  obscurely  so  in  a  few  species,  e.  g.  P.  acericola, 
P.  hoiveana  and  P.  aegerita;  in  P.  aggericola  they  are  often  some- 
what pear-shaped.  The  color  when  caught  on  white  paper  varies 
considerably,  and  has  been  used  to  subdivide  the  sections. 
CYSTIDIA  are  present  only  in  two  sections,  as  far  as  is  known, 
viz.  in  the  Humigeni  and  Hygrophaui.  This  fact  may  serve  as  a 
basis  for  raising  these  sections  to  generic  rank,  as  has  been  done 
by  Earle  and  others. 

The  genus  Pholiota  furnishes  some  excellent  species  for  the  table. 
P.  praecox  and  its  near  relatives  are  among  the  early  edible 
mushrooms,  and  as  they  occur  on  lawns  and  grassy  places  are 
within  easy  reach.  A  number  of  the  large,  caespitose  forms,  like 
P.  squarrosa,  P.  squarrosoUles  and  P.  ad'rposa  are  among  those  eaten, 
and  in  Europe  P.  mutahilis  is  highly  prized  as  an  ingredient  of 
soups,  and  is  often  artificially  cultivated  on  the  wood  on  which 
it  is  found.  On  the  other  hand,  wood-inhabiting  Pholiotas  as  well 
as  others,  are  apt  to  have  a  strong  odor  or  taste,  derived  from  the 
wood,  and  this  does  not  always  disappear  on  cooking.  As  far  as 
known,  no  virulent  poisons  are  present  in  any  of  this  genus. 

The  genus  is  rather  large,  but  many  species  are  found  rather  in- 
frequently. The  following  key  includes  most  of  the  species  reported 
for  the  north-eastern  United  States,  and  no  doubt  some  which  are 
not  yet  described  will  be  discovered  from  time  to  time.  Fries 
divided  the  genus  into  three  sections;  to  these  I  will  add  the  sub'- 
division  Hygrophani,  as  they  seem  to  stand  out  sufficiently  clear 
from  the  rest  of  the  species.    The  four  sections  follow: 

I.  Humigeni 

II.  Truneigeni 

III.  Hygrophani 

IV.  Muscigeni 

Key  to  the  Species 

(A)     Pileus  viscid  when  moist.     [See  also    (AA)    and    (AAA).] 

(a)     Pileus  scaly;  often  very  caespitose;  on  wood,  sometimes  on  debris, 
(b)     Pileus  bright  yellow. 

(c)     Gills  broad,  adnate  then  emarginate,  at  first  yellow;  pileus  very 

viscid,  ochre-yellow.  < s 

(cc)     Gills  narrow.     297.     P.  adiposa  Fr.V 
(d)     Gills   yellow   at   first;    pileus   sulphur-yellow,    covered    with 
tawny    or    radish-brown    scales;    stem    peronate.      299.      P. 
lucifera    (Lasch.)    Bres. 
(dd)     Gills  whitish  at  first;  pileus  lemon-yellow.    P.  limonella  Pk. 
(bb)     Pileus  not  at  all  or  tinged  slightly  with  yellow. 
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(c)     Pileus  tinged  red,  pink  or  purplish;   subcaespitose;  gills  white 

or  yellow-tinged  at  first.     P.  orneUa  Pk. 
(cc)     Pileus  not  with   red   or  pink, 
(d)     Very   caespitose;    pileus  and   stem  with  dense,  erect  or  re- 
curved tawny  scales  on  buff  ground-color.     290.     P.    squar- 
rosoides  Pk. 
(dd)      Solitary  or  very  few  in  one  tuft. 

(e)  Edge  of  gills  beaded  with  white  drops;  pileus  yellowish- 
fulvous,  spotted  with  removable  scales.  291.  P.  ah 
bocrenulata  Pk. 
(ee)  Edge  of  gills  not  beaded;  pileus  yellowish-white  or  some- 
times darker;  stem  bulbous-radica^te.  289.  P.  destruens 
(Lasch.)  Bres.  (syn.  P.  comosa  Fr.),  (syn.  P.  heteroclita 
Ft.) 
(aa)     Pileus  glabrous. 

(b)      Spores  large  and  variable,  10-15  micr.  long,  pileus  dark  brown  or 
blackish   brown;    on   the  ground   in   woods.     288.     P.   aggeri- 
cola  Pk. 
(bb)      Spores  9  micr.  or  less  in  length. 

(c)     On  decaying  logs,  etc.;   pileus  hygrophanous,  rufous-cinnamon 

(moist).     304.     P.  discolor  Pk. 
(cc)     On   lawns,   grassy   places,   etc.;    pileus  whitish-buff  or  white, 
thick.     283.     P.  praecox  Fr. 
(AA)     Pileus  hygrophanous,  not  viscid. 

(a)     Growing   on   moss   or   sphagnum;    pileus   small;    stem   slender   to 
filiform;    annulus  membranous, 
(b)     Pileus    umbonate;    stem   solid;    annulus   slight.     P.    minima   Pk. 
(bb)     Pileus  not  umbonate;   stem  hollow;   annulus  persistent,  entire. 
308.     P.  mycenoides  Fr. 
(aa)     On   decaying   logs,   stumps,   chips,   saw   dust,   etc.,   sometimes   on 
debris   in    woods,   or   on   the   ground, 
(b)     Gills  at  first  yellowish  or  ochraceous. 

(c)     Large;    pileus    5-10    cm.    broad,     cinnamon     (moist);     annulus 

fugacious;    flesh  yellowish.     P.  ccrasina  Pk. 
(cc)     Much  smaller;    annulus  persistent. 

(d)     Gills  broadly  adnate,  subtriangular;    appearance  of  P.   mar- 

ginntn.  subcaespitose.     305.     P.  unicolor  Fr. 
(dd)     Gills    adnexed,    relatively   broad;     solitary;     pileus     small, 
rugose.     307.     P.   riigosa  Pk. 
(bb)     Gills  never  with   yellowish   tints. 

(c)      Very    caespitose;    pileus    yellow-cinnamon    to    pale    cinnamon; 
stem   squarrose-scaly,   below   the   blackish-brown   annulus.     P. 
mutahilis  Fr. 
(cc)     Gregarious;   stem  not  scaly. 

(d)      Annulus  fugaceous,  small,  scarcely  membranous;    gills  nar- 
row;   pileus  watery-cinnamon.     306.     P.   vmrginata  Fr. 
(dd)     Annulus  amplo,   menil)ranous. 

(e)      I'ilcws    {U'lisoly    {loccosc-dottod.    rufous-cinnamon    to    brick- 
red;  very  fragile.     303.     P.  cnnfragosa  Fr. 
(ee)      Pileus     glal)r()us,     rugose-wrinkled,     ochraceouscinnanioii 
then*  paler.     302.     P.  ticrricula   Pk. 
(AAA*      Pileus  neither  viscid   nor  hygrophanous. 
(a)      Pileus  scaly;    on   wood,  logs,  truiiks.  etc. 
(b)      Gills  yellow,  at   length   ferruginous. 

(c)      Pileus    silky,    floocose-squaiuulose    on    disk,     buff-yellow;     taste 

bitter;    annulus  fugacious.     P.   liitcd  Pk. 
(cc)      Pilous  entirely  sfiuainulose. 

(d)     Scales    sulphur-yellow,    superficial,    pilose;    stem    Sfiuarrose- 

scaly.  hollow.     298.     P.   ftitmvlnns  Fr. 
(dd)      Scales   innate,   1.  e.,  by  the  breaking   up  of  the  cuticle, 
(e)      Gills    narrow,    adnato-decurrcnt ;     pilous    golden  yollow    to 
lawny;    annulus    aniplo.    m-ar   ajx'x     of     vontricose     stem. 
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296.     P.  spectahilis  Fr. 
(ee)     Gills  broad. 

(f)     Pileus  and  stem  variegated  yellow    and    green,    or    with 
greenish     scales;     on    exposed,     hard     wood.      301.     P. 
aeruginosa  Pr. 
(ff)     Pileus  without  green  shades. 

(g)     Stem  hollow  at  length;   pileus  covered  with  ferrugin- 
ous, pointed,  fasciculate  scales.     295.    P.  muricata  Fr. 
(gg)     Stem  solid;    pileus  pale  red  or  yellowish;    gills  sub- 
distant.     300.     P.  luteofolia  Pk. 
(bb)     Gills  not  yellow  at  tirst,  (becoming  yellowish  in  P.  curvipes). 
(c)     Very  caespitose;   pileus  and  stem  squarrose-scaly;   gills  pallid- 

olivaceohs  at  first,  narrow.     P.  squarrosa  Fr. 
(cc)     Solitary  or  subcaespitose. 

(d)     Stem  bulbous,   subradicate,   solid;    gills   rounded-adnexed   or 

adnate.     (Dry  condition.)     289.    P.  destruens  Fr. 
(dd)     Stem  equal,  stuffed  then  hollow, 
(e)     Pileus  small,  2-3  cm.  broad. 

(f)     Pileus   covered   with   superficial,   erect,    Small   spine-like 

scales,  tawny-brown.     294.     P.  erinaceella  Pk. 
(ff)     Pileus  with  innate,  flocculose    minute    scales.     293.     P. 
ctirvipes   Fr. 
(ee)     Rather   large,   6-12    cm.    covered    with    appressed,    tawny 
fibrillose    scales;     gills    narrow;     annulus    ample.     292. 
P.  fulvosquamosa  Pk. 
(aa)     Pileus  not  scaly;   growing  on  the  ground, 
(b)     In  moist,  rich  woods, 
(c)     Moderately  large. 

(d)     Large;    pileus  covered  with  white  flocci,  lacunose-wrinkled; 
annulus    large,'  persistent     and     movable.      284.      PhoUota 
cape  rat  a  Fr. 
(dd)     Pileus  glabrous;   disk  ochre-yellowish. 

(e)     Gills  adnexed  or  nearly  free;   stem  solid;    annulus    thick. 

285.     P.  joUnsoniana  Pk. 
(ee)     Gills  adnate,  decurrent  by  a  tooth;  stem  hollow;  annulus 
ample;   caespitose.     286.     P.  aegerita  Fr. 
(cc)     Small;    pileus   ochraceous;    spores    7-8x3-4;     annulus    mem- 
branous, distant;    gills  yellowish.     P.  togularis  Fr. 
(bb)     On  lawns,  grassy  places,  etc.,   medium  size. 

(c)      Stem  solid,  hard.     Pileus  tan-color  but  variable;   in  cultivated 

fields  and  gardens.     284.     P.  dura  Bolt, 
(cc)     Stem    stuffed   then    hollow;     pileus    varying    white,    whitish 
tinged  with  tan  or  yellowish, 
(d)     Open   places,   in   fields,   thickets,   etc.     Spores   9-10.5   x    5-5.5, 

obscurely  5-angled.  287.     P.  hoiveana  Pk. 
(dd)     Annulus     membranous,     fragile,     subfugacious,     brown     in 

mass.     P.  duroides  Pk. 
(ddd)     Annulus   membranous,    fragile,    subfugacious. 

(e)     On   lawns,   etc.,    in    the    spring;     spores     8-10x5-6    micr., 

pileus  whitish.     284.     P.  praecox  Fr. 
(ee)     Later  in  the  season;   spores  11-12.5  x  7-7.5  micr.,  similar 
to  the  preceding.     284.     P.  vermiflua  Pk. 
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Section  I.  Hum'ujeni.  Terrestrial,  rarely  caespitose,  not  liygro- 
plianous,  not  attached  to  mosses,  cvstidia  present  or  absent. 

283.     Pholiota  praecox  Fr.     (Edible) 

Syst.  Myc,  1821.     (As  Psalliota  praecox.) 

Illustrations:     Atkinson,  :Muslirooms,  Plate  42,  p.   1.50,   1900. 
Mnrrill,  Mycolojiia.  Vol.  3,  PI.  49,  Fig.  1. 
Harper,  AVis.  Acad.  Sci.  Trans.,  Vol.  17,  PI.  27  and  28,  1913. 
Hard,  Mushrooms,  Fig.  209,  p.  258,  1908. 
Marslial],  l\[iishrooin  Book,  PI.  30,  p.  84. 
Ricken,  Bliitterpilze,  PI.  55,  Fig.  4. 
Patouillard,  Tab.  Analyt.,  No.  112. 
Peck,  N.  Y.  State  ^lus.  Mem.  4.  Plato  ."')7. 
Plate  LIX  of  tliis  Peport. 

PILEUS  2-G  cm.  broad,  convex  or  nearly  plane,  soft,  glabrous,  or 
nearly  so,  even,  moht,  in  wet  weather  often  slightly  viscid  to  the 
touch,  irliiti.sJi  or  )norr  or  less  ti)i;/<(l  witli  yellowisli  or  leather-color 
when  old,  margin  at  first  incurved.  FLESH  white,  medium  thick. 
OILLS  adnate  seceding  or  becoming  emarginato,  somewhat 
rounded  l>ehind,  close,  of  ninlium  width,  (it  first  irliitish, 
then  tincjcd  fpai/,  find  11 1/  hroirnisJi  or  riisti/  hroini,  edge  crenulate. 
STEM  .3-8  cm.  long,  .3-5  mm.  thick,  rather  slender,  ecpial  or  subecpial. 
uHUdUij  straifjJit,  glabrous,  apex  pruino.se,  almost  solid  or  stuffed  hij 
a  fibrous  tvliite  pith,  even  or  striate  at  apex,  whitish.  VEIL  whitish, 
thin  and  frail,  hreakinf/  rarinusli/,  sometimes  forming  a  thin,  fragile 
ANNI'LUS,  sonu'times  adhering  in  shreds  to  the  margin  of  pileus. 
Annulus  ai)ical,  fugaci<)ns.  SI'OKICS  ('lli]»tical,  9-13  x  (5-7  micr., 
smooth,  rusty-brown  in  mass.  ('VSTIDIA  scattered,  swollen-ventri- 
cose  with  short,  broad  ajx'X,  .".5-15  niicr.  b»ng.  12-15  micr.  thick. 
ODOR   farinose.     TASTIO   niibl. 

Solitai'V  or  ^i-('gai-ioiis.  rai-rly  suli(a<'s|iitos('.  ( >n  lauiis.  pastnres. 
i'oadsi(b's.  etc.,  somcliincs  in  woods.  'l3ir(Hi;^lionl  the  Slate.  Com- 
mon in  May  and  eai'ly  .Fnne.  after  heavy  rains. 

One  of  oui'  eai'ly  edililc  iiiiisiii'ooiiis  ;  easy  ti>  gel,  as  it  gi'ows  at 
our  very  doors.  It  lias  several  near  relatives  and  \ai'ies  somewhat 
when  growing  in  the  woods.  Peck  has  called  the  wood  form  var. 
sylvesiris ;  the  cap  is  darker,  brownish  to  rnsty  biown.  .\nother 
form,  Ix'cause  of  its  small  size  (pilens  2-.'5  cm.i  and  aiipendicnlate 
margin  of  the  |iileus.  was  calbMl  var.  minor  by  I'lies. 
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The  normal  form  varies  also;  in  wet  weather  the  pileus  is  sub- 
viscid,  while  ordinarily  it  is  dry.  The  gills  of  different  specimens 
are  attached  differently  to  the  stem,  adnexed,  adnate  or  even  slight- 
ly decurrent  at  times ;  on  expansion  of  pileus,  however,  they  become 
sinuate  or  emarginate;  their  edge  is  whitish-crenulate  because  of 
the  C3^stidia.  Sometimes  the  base  of  stem  is  attached  to  white 
strands  wliich  enter  the  turf.  The  stem  is  almost  homogeneous  at 
first.  P.  vermiflua  Pk.  is  closely  related  to  it.  (See  illustration:  N. 
Y.  State  Mus.  Bull.  75,  Plate  73,  1904.)  Authors  differ  somewhat 
as  to  the  spore  measurements,  and  may  have  confused  other  species 
with  P.  praecox,  P.  dura  Fr.  (see  illustration:  Hard,  Mushrooms, 
Fig.  210,  p.  259)  has  not  been  detected  in  Michigan  but  doubtless 
grows  here.  Its  solid  stem,  tan  to  brownish  pileus,  which  usually 
cracks  on  the  surface  into  areas,  and  its  preference  for  soil  which 
has  been  cultivated,  distinguish  it.  Kicken  gives  the  spore-size  of 
P.  dura  as  11-13  x  7-8  micr.  P.  temnophylla  Pk.  is  separated  by 
Peck,  on  account  of  its  dingy-yellow  or  ochraceous  cap  and  very 
troad  gills.  One  specimen,  which  may  be  this  species,  was  collected 
in  hemlock  and  spruce  woods,  Sault  Ste.  Marie ;  the  very  broad  gills 
were  obliquely  truncate  at  the  inner  extremity,  but  the  spores  were 
somewhat  smaller  than  given  by  Peck.  Otherwise  it  resembles  P. 
praecox.  Not  infrequently  specimens  of  P.  praecox  having  the  char- 
acters of  the  type  rather  than  those  of  var.  sylvestris  are  found  in 
low,  moist  woods. 

284.    Pholiota  caperata  Fr. 

Syst.  Myc,  1821. 

Illustrations:     Cooke,  111.,  PI.  348. 

Ricken,  Bliitterpilze,  PI.  55,  Fig.  2. 

Michael,  Fiihrer  f.  Pilzfreunde,  Vol.  I,  No.  49   (as  Rozites 

caperata). 
Gillet,  Champignons  de  France,  No.  520. 
Hard,  Mushrooms,  PI.  31,  Fig.  212. 
Harper,  Trans.  Wis.  Acad.  Sci.  Arts  &  Let.,  Vol.  XVII,  Pt.  1, 

PI.  24. 

PILEUS  5-10  cm.  broad,  oval  at  first,  campanulate-expanded, 
obtuse,  markedly  wrinkled  or  furrowed,  dry,  at  first  ivith  a  super- 
ficial Jioariness  or  fioccosity,  straw-color  to  alutaceous,  at 
length  glabrous.   FLESH  white,  thick  on  disk.   GILLS  adnate,  then 
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euiargiuale,  medium  close,  whitish  then  dinyij  pale  ferruj^iiKais,  edge 
uneven  or  crisped.  STEM  stout,  7-12  cm.  long,  10-20  mm.  tliick, 
subcylindrical,  tirm,  solid,  glabrous,  ding}'  white,  furnislied  near 
the  middle  uriiJi  a  reflexcd,  persistant,  whitish,  inenihranous  an- 
)tuhts.  SPOKES  12-14x7-9  micr.,  inequilateral,  elliptical,  tuber- 
culate,  yellowish.     ODOE  and  taste  mild. 

Gregarious  or  scattered.  On  the  ground  in  woods,  especially  o^ 
conifers.  Ann  Arbor,  Bay  View,  Marquette,  etc.  August-Septem- 
ber.    Frequent  locally. 

This  species  has  been  separated  from  the  Pholiotas  by  Karsten 
who  invented  the  genus  liozites  for  it.  It  is  quite  distinct  from  the 
other  species  by  its  peculiar  covering  when  young.  Its  stout  stem, 
distinct  annulus.  large  size  and  terrestrial  habit  make  it  easily 
recognizable. 

285.    Pholiota  johnsoniana  (Pk.)  Atk.     (Edible) 

N.  Y.  State  Cab.  Rep.  23,  1872  (as  PsaUiota  johnsoniana). 
N.  Y.  State  Mus.  Rep.  41,  1888  (as  i^tropharia  johnsoniana) . 

Illustration :     Atkinson,  Mushrooms,  Plate  44,  p.  145,  1900. 

PILEUS  4-10  cm.  broad,  convex  then  plane  and  subturbinate, 
(jlahrous,  ochre-i/cUouish,  often  shading  to  whitish  on  margin 
which  is  thin  and  sometimes  finely  striate.  FLIOSll  quite  thick  on 
disk,  while,  soft.  GILLS  adncxed  or  almost  free,  rounded  behind, 
111  in,  crowded,  rather  narrow,  grayish-white  at  first,  then  riisty- 
brown,  at  Iciigtii  ascending  toward  front.  STEM  5-10  cm.  long 
(oi'  iiioici,  (I  1(1  niiii.  tliick.  c(|ii;il  oi-  slii^ditly  thickened  at  base,  solid, 
gl:il)roiis,  innately  librillose,  rarely  lloccose-torn,  whitish.  SPOKICS 
('lli|»tical-ova!,  5(»  x  :I4  micr.,  smooth,  bi-o\vn  wilii  a  slight  rusty 
tinge.  G\'S'rihIA  none,  but  scaltcrcd  o\cr  llic  iiyniciiiuui  are 
clnslcrs  of  stilhitr  cri/stals.  ANNl'Ll'S  Ihiik.  swollen,  with  obtuse 
edge. 

(Drietl  :  I'ilens  yellowish  nlutaceons  ;  gills  liiscons  ninbei* ;  stem 
butV). 

<  iregni'iuus.      <  >ii    leaf  mould    in    rich    woods;   ;ilso   siTnl    lo  mini' 
in   p.istnres.     Ann   .\rbor.      Septendier.      liare. 

.\s  .\lkinsoii  |ii>iiils  onl.  llie  \<\:\\\\  is  (jnile  readily  dist  inguisln'(l 
b\  ils  snlil  nrliin.i  le  i  i.  e.  I  op  sli;i  jtcd  i  [.ilens  :ind  the  thick  Mnnuhis. 
\':iii;H  inns  nccui-  with  eieel  l;i\\ii\  s(|n;ini  nin  Ics  on  the  center  i>\'  the 
pilens,  or  with  its  snrl'ace  innalely  llocc(»se  or  libi-illose.  Tin'  base 
of  ihe  sleni  is  snnieliines  (■onnecle<l  with   the  soil  bv   white  stiainls  ol" 


296  THE   AGARICACEAE    OP   MICHIGAN 

mycelium.  A  constant  peculiarity  of  the  plant  seems  to  be  the 
clusters  of  stellate  crystals  which  are  scattered  among  the  basidia 
as  seen  under  the  microscope. 

286.    Pholiota  aegerita  Fr. 

Epicrisis,  1836-38. 

Illustrations :     Gillet,  Champignons  de  France,  No.  524. 
Cooke,  111.,  Plates  453,  365. 

PILEUS  4-7  cm.  broad,  convex  then  plane,  margin  at  length 
elevated,  fragile,  moist,  glabrous,  disk  subrugulose,  ochraceous-yel- 
low  to  fulvous,  paler  on  margin,  edge  even  and  thin.  FLESH  not 
thick,  white.  GILLS  adnate,  decurrent  by  a  tooth,  rather  close, 
broad,  whitish  at  first,  then  grayish  fuscous,  finally  umber.  STEM 
8-12  cm.  long,  4-8  mm.  thick,  slender,  equal  or  slightly  thicker  at  base, 
fibrillose-striate,  floccose  at  base,  stuffed  then  holloic,  whitish.  AN- 
NULUS  whitish,  membranous,  rather  thin,  sometimes  disappearing. 
SPORES  ohscurely  5-angled,  i.  e.  truncate  at  one  end,  subacute  at 
the  other,  9-11  x  5-6  raicr.,  fuscous  umber.  CYSTIDIA  scattered, 
ventricose,  obtuse  at  apex,  about  65-70  niicr.  long. 

(Dried:  Pileus  fulvous-tan;  gills  fuscous-umber;  stem  dingy 
buff). 

Caespitose.  Among  debris  in  low  grounds,  poplar,  willow,  etc., 
edge  of  hemlock  woods.    Houghton.     July.     Rare. 

The  figures  and  description  given  by  Gillet  fit  our  plant  well. 
The  spores  agree  with  the  size  given  by  Ricken  and  Bresadola.  The 
caespitose  habit,  uneven  pileus  and  slender,  hollow  stem  character- 
ize it.  It  doubtless  varies  more  as  to  form  than  my  specimens  indi- 
cate, and  Cooke  has  given  very  aberrant  examples  in  the  figures 
cited.  The  peculiar  outline  of  the  spores  is  shown  also  in  P.  aceri- 
cola  and  P.  howeatia.  The  flesh  is  very  moist,  almost  hygropha- 
nous,  but  in  other  respects  differs  from  the  section  of  hygrophanous 
species.  It  approaches  P.  acericola,  which  has  slightly  smaller 
spores  and  a  large,  persistent,  curtain-like  annulus,  and  is  solitary 
or  gregarious.  Fries  says  the  annulus  is  tumid,  in  which  respect 
our  specimens  differ.  Harper  figures  a  plant  under  this  name, 
which  reminds  one  of  a  discolored  form  of  P.  aeruginosa  Pk.  Ric- 
ken says  it  has  a  strong,  rather  pleasant  odor.     • 
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287.  Pholiota  howeana  Pk. 
X.  Y.  State  ^Iiis.  Kep.  2(;,  1S74. 

PILEUS  1.5-5  cm.  broad,  convex  expanded,  fragile,  .snbunibonate, 
dry,  glabrous,  even,  pale  ocliraceoiis,  unicolor  or  center  darker. 
FLESH  white.  GILLS  adnate,  with  a  tooth,  narrow,  close,  subven- 
tricose,  white  at  first  then  rusty-brown,  edge  entire  and  concolor. 
STEM  3-7  cm.  long,  1.5-4  mm.  thick,  slender,  equal,  rather  rigid, 
corticate,  glabrous,  even,  stuffed  with  wliite  pith,  whitish  to  pale 
ochraceous.  ANNL'LT'S  apical,  thin,  membranous,  and  easily  rub- 
bed off.  SPORES  ohsurcli/  5-angled  or  sub-regular,  truncate  at 
one  end,  pointed  at  the  other,  9-10.5  x  5-5.5  micr.,  fuscous-brown. 
CYSTIDL\  none  or  very  few.     ODOR  and  TASTE  mild. 

(Dried:     Pileus  and  stem  pale-tan,  gills  rusty-brown.) 

Gregarious.     In   grassy   fields.     Ann   Arbor.     June.     Infrequent. 

Our  collections  average  smaller  than  Peck's  description.  The 
slight  angularity  of  the  s])(»r«'s  is  obscure  but  easily  made  out.  In 
shape  it  looks  like  a  small  P.  piaeco.v  but  tlie  colors  differ  and  the 
stem  has  a  different  texture.  The  ])ileus  is  sometimes  slightly  i)itted- 
lacunose  on  the  margin.  In  size  and  ajipearance  it  resembles 
Naucoria  semiorbicnlaris.  but  willi  an  aimulns;  it  also  ap]troaches 
Peck's  P.  temnophylhi ;  hwx  that  sjx'cies  lias  veiy  bittad  gills  and 
the  sj)ores  are  lai-goi-. 

288.  Pholiota  aggericola  Pk. 

N.  V.  Stale  Mus.  Rep.  1'4,  iSTl*. 

N.  Y.  State  Mus.  Kep.  ;J0,  1878  (as  Pholiota  Indmus  Pk.). 

N.  Y.  State  :Mus.  P.nll.  L'8.  lS9f>   (;is  Pholiohi  (i,j</rnila   Pk.). 

Illnslralions :     Marshall,   Mnsliioom    Rook,   ji.   7:1. 
(Compare  Cooke's  111..  Plate  ."158  of  /'.  rrthio.) 
Harper,  \\'is.  Acad.  Sci.  Trans..  \'ol    17.   I'l.  :;()   i  as  /'.  crcbia 
Fr.). 

PILEFS  1.5  1  cm.  hrojid.  coiim'X  then  plane  and  at  length  with 
recui'\)M|  margin,  ri.sciil,  dark  fnscoiis  uniliei-,  lading  to  cinnamon, 
glabrons,  rrm,  ririilnsr  ov  lut/osr,  niaigin  oltsciirely  si  i-iat  nlale. 
(HLLS  (ithidtr  or  urcinttr  suhilmnrrti t .  close  In  subdislaiil.  rather 
broad  behind  and  subt  rniicale.  jiallid  at  lirsi.  then  giayisli.  tinally 
rusty  blow  n.      STIvM  .".  <;  cm.  Inng.   I  7  mm.  thick.  e(|nal  or  snl»e(|nal. 
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fihrillose-striate,  stuflfed  then  hollow,  dark  fuscous-umber  below,  pale 
at  apex.  ANNULUS  membranous,  thin,  fragile,  A'eil  fuscous  and 
striate  above,  pale  below;  veil  sometimes  adhering  to  margin  of 
pileus.  SPOKES  variable  in  size  and  shape,  long  elliptical,  to  sub- 
pyriform,  12-15  x  5-7  micr.,  sometimes  dominantly  12  micr.,  some- 
times 15,  smooth,  on  slender  sterigmata.  BASIDIA  bispored. 
CYSTIDIA  nine-pin  shaped,  or  lanceolate,  40-50  micr.  long,  scat- 
tered, fragile,  shorter  on  edge  of  gills. 

Gregarious.  In  hemlock  mixed  woods  in  paths  or  among  debris, 
usually  in  moist  ground.  Bay  View,  Houghton,  Marquette,  New 
Richmond.     July-October.     Rather  frequent  locally. 

This  species  has  a  confused  history.  It  was  given  several  names 
by  Peck.  Under  P.  indecens  Peck  gives  spore-measurements  12-15 
micr.  long,  but  in  his  monograph  of  the  New  York  State  Pholiotas, 
they  are  said  to  be  10-12.5  micr.  long.  This  discrepancy  is  due  to 
spore  variations  in  different  individuals  as  I  have  assured  myself. 
Often  many  spores  of  a  specimen  are  less  than  12  micr.,  but  the 
majority  of  collections  show  a  dominance  of  spores  15  micr.  long. 
Often  they  vary  much  in  the  same  specimen.  This  plant  prefers 
low,  moist  hemlock  woods  although  it  is  found  elsewhere.  Its  viscid 
character  disappears  in  dry  weather,  and  the  pileus  in  luxuriant 
plants  is  often  very  rugose ;  this  is  var.  retirugis  Pk.  The  European 
species,  P.  erehia,  as  figured  by  Cooke  and  Patouillard  remind  one 
very  much  of  our  plant.  But  the  pileus  of  that  species  is  described 
as  hygrophanous  although  Fries  says  it  is  also  subviscid.  The 
-cystidia  are  also  figured  differently  by  Patouillard,  yet  I  should  not 
be  surprised  if  our  plant  were  to  turn  out  to  be  identical  with  P. 
erehia  Fr.  Some  specimens  have  a  distinct  fuscous-purplish  tinge 
to  the  gills,  and  the  spores  under  the  microscope  suggest  a  Stro- 
pharia  rather  than  a  Pholiota ;  but  this  character  also  seems  vari- 
able, even  where  spores  and  cystidia  are  the  same. 

Section  II.  Truncigeni.  Lignatile,  caespitose  or  solitary.  Pileus 
scaly,  not  hygrophanous.     Gills  changing  color.     Cystidia  lacking. 

*Gills  at  first  white  or  ichitisk. 

289.     Pholiota  destruens  (Fr.)  Bres. 

Fungi  Tridentini,  I,  1881. 

Hj^men.  Europ.,  1874.      (As    PJioliota    destruens    Fr.,    Pholiota 
comosa  F^\,  and  Pholiota  hctcroclita  Fr.). 
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Illustrations:     Bresadola,  Full^^  Ti-id.,  I,  Plate  84. 

Cooke,  111.,  ri.  GOO   (as  Pholiota  comosa). 

Cooke,  111.,  Plate  3(jG  (as  Pholiota  hctcroclita). 

Gillet,  Cliain]»i^iioiis  de  France,  No.  522. 

Gillet,  Champignons  de  France,  No.  521  (as  Plioliota  comosa). 

Hard,  Muslirooms,  Fig.  214,  p.  204,  1908  (as  Pholiota  heter- 
oclita). 

Harper,  "Wis.  Acad.  Sci.  Trans.,  Vol.  17,  PI.  45  (as  P.  comosa). 

Harper,  ibid,  PI.  4G  and  47  (as  P.  hctcroclita). 

Chicago  Nat.  Hist.  Suit.,  Bull.  VII,  Plate  9,  1909  (as  Pholi- 
ota comosa). 

Plate  LX  of  this  Keport. 

"PILEUS  0-15  cm.  broad,  fleshy,  convex  flien  ex])anded,  sometimes 
gibbons  or  broadly  nnbonale,  siihviscid,  yellowish-white,  disk  ful- 
vous, elegantly  covered  icith  ichite,  icooly,  seceding  scales,  margin 
at  first  involute  and  tibrillosc.  (JILLS  crowded.  round('d-a<lncxed 
behind  or  adnate,  decnrrent  by  a  line,  ichitish  at  first  then  cinna- 
mon-umber. STEM  5-17  cm.  long,  2-3  cm.  thick,  solid,  attenuated 
at  apex,  bulbous-radicate  at  base,  white-squamose,  glabrescent  in 
age,  concolor.  FLESH  white,  fulvous-cinnamon  at  base  of  stem. 
SPORES  elliptical,  or  obovate,  8-10  x  4-0  micr.,  yellow  under  micro- 
scope. BASIDIA  davate,  20-25  x  G  micr.  ODOR  strong,  somewhat 
nauseous.     TASTE  rather  agreeable." 

Solitary  or  subcacspitose.  On  trunks  of  poplar.  l»ir(li  and  willow. 
Autumn.      ])('Moit.    I'-raiikforl.      liirr('(|U('iil. 

The  description  is  that  <tf  IJrcsadola,  who  has  shown  the  identity 
of  the  three  species  given  by  Fries  (see  above).  It  was  collected 
by  l)r.  i'"'isciier  near  helroit  ;iiid  one  of  liis  iiliolograplis  was  ]inl)- 
lished  by  Hard  as  /'.  lirlrroclihi.  It  seems  to  be  rare  in  tin'  state. 
Harper  recently  rep(jrted  it  from  Frankfort. 

290.     Pholiota  squarrosoides  Vk.     (Ei>inLK) 
N.  V.  State  .Mils.  i:e|..  ;;i.  IsT'.I. 

Illustrations:      I'eck,  N.  \.  Stale  Mns.  Keji.  .'.1.  I'late  7::. 
Hard,  Mnshi-oonis.   IMalc  I'l.  p.    12.   I'.MIS. 
Haiper.   Wis.  .Vcail.   Sri.  'i'l-ans.,   \  uj.    17.    I'l.  ."Iti  ;  ml  ;'.7. 
Conn.  Stale  (ieol.  \    .\al.   Ilisl.  Siii\.   r>iill.  ."..    I'laie  L' 1 . 

I'l  Ll']l  S  II  I  (t  (III.  1 1  load,  /i///;,  snbglobose  when  voiiii^.  t  lien  chhn  ex. 
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viscid  when  moist,  adorned  with  terete,  erect,  pointed,  tawny  scales, 
more  dense  on  disk,  on  a  whitish  ground-color.  FLESH  white, 
thick.  GILLS  rather  narrow,  adnate  or  arcuate  subdecurrent, 
often  becoming  sinuate  in  age,  close  or  crowded,  whitish  becoming 
brownish-ferruginous.  STEM  5-10  cm.  long,  5-10  mm.  thick,  equal, 
firm,  stuffed,  rovgli  with  numerous,  thick,  floccose,  tawny  scales, 
Avhich  terminate  above  in  a  lacerated,  floccose  ANNULUS,  glabrous 
and  white  above  tlie  annulus.  SPOEES  oblong,  short-elliptical  to 
ovoid,  5-5.5x2.5-3.5  micr.,  smooth,  rusty -brown.  CYSTIDIA  scat- 
tered, about  30  micr.  long,  obtuse  at  apex. 

(Dried:    Ochraceous,  with  tawny  scales.) 

Very  caespitose,  up  to  50  in  a  cluster.  On  trunks  of  living 
maple,  birch  and  beech,  also  on  dead  wood :  logs,  stumps,  etc.,  of 
deciduous  trees.  Northern  Peninsula,  frequent;  not  found  else- 
where.    August-September.     Edible. 

The  "sharp  scale"  Pholiota  is  closely  related  to  the  European 
P.  squarrrosa.  It  is  said  (N.  Y.  State  Mus.  Rep.  51,  p.  183)  to  differ 
in  the  viscid  pileus,  emarginate  gills  and  smaller  spores.  The  gills, 
however,  are  not  constant,  and  frequently  I  have  seen  our  plant  with 
arcuate-decurrent  gills,  without  a  sign  of  emargination.  In  1908  in 
company  of  C.  G.  Lloyd,  I  came  across  a  tuft  of  a  Pholiota  in  the 
grounds  of  Upsala  University,  Sweden,  which  had  all  the  macros- 
copic characters'  of  our  plant ;  it  was  slightly  viscid  (moist) ,  and 
the  colors  were  the  same  as  in  the  specimens  collected  in  northern 
Michigan.  LTnfortunately,  I  was  unable  to  get  the  spore-measure- 
ments. Fries  in  Epicrisis,  p.  166,  says  the  color  of  P.  squarrosa  is 
croceo-ferruginous,  and  it  is  thus  figured  by  Michael,  Vol.  II,  No.  76, 
and  Cooke,  111.,  Plate  367.  On  the  other  hand,  Patouillard  in  Tab. 
Analyt.,  p.  154  and  No.  310,  paints  it  like  our  species  and  unites  with 
it  P.  verruculosa  Lasch.  which  Cooke  in  Illust.,  Plate  614,  figures  in 
such  a  way  as  to  remind  us  strongly  of  P.  squarrosoides.  Either  the 
American  plant  occurs  in  Europe  also,  or  there  is  great  variation 
in  the  color  of  P.  squarrosa,  both  of  cap  and  gills.  The  gills  of  the 
latter  are  said  by  all  the  European  authors,  to  be  pale  olivaceous 
at  first,  and  the  spore  measurements  are  given  as  8  x  4.  Maire  (Soc. 
Myc.  France  Bull.,  Vol.  27,  p.  437)  says  the  spores  are  smooth.  Fur- 
ther, the  odor  of  P.  squarrosa  is  said  to  be  strong,  disagreeable. 
Patouillard,  Gillet  and  Michael  describe  the  flesh  as  yellow.  P. 
squarrosa  may  then  be  said  to  difl'er  from  P.  squarrosoides,  in  the 
color  of  the  young  gills,  the  disagreeable  odor,  the  yellow  flesh,  the 
crocus-yellow  or  tawny  color,  and  the  larger,  smooth  spores.  It  has 
been  reported  from  the  United  States  by  various    authors,    and   it 
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seems  desirable  lluil  the  two  si»ecies  be  more  carerully  sui(lie<l.  I 
have  never  found  a  plant  in  Michigan  wliicli  coubl  be  referred  to 
/'.  sqiianosa,  but  llarjjer  has  illustrated  collections  from  Frankfort, 
Michigan,  under  the  latter  name. 

291.     Pholiota  albocrenulata  Pk. 

y.  Y.  State  Mus.  Kep.  1'5,  1873. 

Illustration:     Harper,  Wis.  Acad.  Sci.  Trans.,  Vol.  IT,  PI.  41*  and 
43. 

PILEUS  3-11'  cm.  or  more  broad,  firm,  liroadly  convex  or  canipan- 
ulate,  often  unbonate,  very  viscid,  orange-fulvous,  becoming  ferru- 
ginous-tawny in  age,  spotted  with  superficial,  darker,  fihriUose, 
scales  ivliivh  hecoine  irhitish  on  dnjimj,  margin  even  and  at  length 
reflexed,  often  ai)pendiculate.  FLESH  thick,  whitish.  GILLS 
adnate.  becoming  sinuate  and  rounded  behind,  very  hroad,  close, 
whitish  at  lirst,  then  grayi.sh,  at  length  rusty-umber,  edge  creiiiilate 
and  beaded  with  white  drops.  STEM  5-15  cm.  long,  5-10  mm.  thick, 
firm,  e<iual  or  tapering  slightly  upward,  stuffed  by  a  loo.se  pith,  soon 
hollow,  dingy  whitish  <jr  ochraceous,  covered  with  sc/iiarrose,  brown 
scales  up  to  the  fugacious  ANNULL'S,  apex  pruinose  and  white. 
SPOKES  ventricose-subfnsiform.  inequilateral,  11-11x5.5-0.5  micr., 
smootli,  rusty-umbei-.       CVS'IMhlA  none. 

Solitary,  or  two  or  ihice  in  a  clusicr.  .Mostly  growing  onl  of  a 
crack  or  wound  of  ii\ing  ticcs.  lowai'ds  ilic  base  ol'  ilie  ii-nnk;  on 
living  sngar  maple,  yeUow  birch  and  hemlock.  dnly-Sept(Mid)er. 
I'requent  in  the  Northern  Peninsula,  rare  in  sontliern  Michigan. 

Tiiis  Wwc  jilanl  prefers  the  sugar  nia|»h'.  and  may  yel  !»(■  found 
l((  be  injuri(tus  to  the  living  1  rees.  as  it  has  the  characteristic  lialiit 
of  jtarasitic  mushrooms.  Peck  and  Harper  report  it  on  prostrate 
ti'unks  and  decaying  w<mhI.  Imi  I  lia\t'  always  found  il  on  li\inu- 
trees.  .Morgan  also  rci»(Uls  it  frcun  ()liio  (ui  the  base  (tf  standing 
maple  trees.  The  white-headed  edge  of  the  gills,  the  peculiar  scales 
and  large  spores  distinguish  it.  The  spcucs  average  longer  than 
note<|  by  i'eck,  althongh  they  \aiy  considerably  in  length.  The 
l»ileus  may  attain  to  quite  larjie  dimensiiuis.  Its  e<libility  is  un 
know  11. 
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292.    Pholiota  fulvosquamosa  Pk. 

Torr.  Bot.  Club.  Bull.  30,  1903. 

Illustration :     Harper,  Wis.  Acad.  Sci.  Trans.,  Vol  17,  PL  60. 

"PILEUS  G-12  cm.  broad,  flcvshy,  rather  thin,  convex  becoming 
nearly  plane,  dry,  adorned  with  numerous,  appressed,  tawny  scales, 
concentrically  cracked  about  the  disk.  FLESH  w^hite,  becoming 
brownish  where  cut.  GILLS  narrow,  close,  attenuated  towards  the 
stem  and  attached  to  a  narrow  collar,  whitish  becoming  pinkish- 
cinnamon.  STEM  5-8  cm.  long,  8-10  mm.  thick,  equal,  rigid,  stuffed 
or  hollow,  adorned  below  with  numerous,  erect,  subfioccose,  tawny 
scales,  glabrous  above  and  below  the  ample,  persistent  ANNULUS, 
which  is  white  above  and  taw^ny  floccose-squamulose  below. 
SPORES  elliptical,  7-8  x  4-5  micr.     ODOR  and  TASTE  of  radishes." 

About  the  base  of  oak  trees.  M.  A.  C,  East  Lansing.  Septem- 
ber.   B.  O.  Longyear.    Neebish  Island,  October,  E.  T.  Harper. 

I  have  never  collected  this  species.  It  was  discovered  by  Long- 
year,  and  found  again  by  Harper.  Its  ample  annulus,  narrow  gills, 
and  the  tawnj^  scales  seem  to  distinguish  it. 

293.    Pholiota  curvipes  Fr. 

Epicrisis,  1836-38. 

Illustrations :     Fries,  Icones,  Plate  101. 
Cooke,  111.,  Plate  370. 

PILEUS  1-3  cm.  broad,  convex  then  expanded,  innately  floccose 
all  over  when  young,  then  minutely  scaly,  tawny -yelloiD,  dry,  not 
striate,  margin  incurved.  FLESH  rather  thin,  firm  when  dry. 
GILLS  adnate,  not  emarginate,  hroad,  close  to  subdistant,  whitish 
at  first  then  yellowish  to  rusty-cinnamon.  STEM  short,  2-3  cm. 
long,  2-3  mm.  thick,  curved  or  ascending,  equal,  stuffed  then  hollow, 
becoming  fibrillose.  AJ^NULUS  soon  vanishing,  at  first  floccose- 
radiate,  almost  lacking.  SPORES  elliptical,  6-8  x  3-4  micr.,  smooth, 
pale-yellowish  under  the  microscope,  rusty-brown  in  mass.  CYS- 
TIDIA  none.     ODOR  none.     TASTE  mild. 

Solitary  or  gregarious.  On  logs  of  elm,  etc.  Ann  Arbor. 
June.     Infrequent. 

Closely  related  to  species  of  Flammula,  because  of  its  poorly  de- 
veloped annulus.     The  different  color  of  the  young  gills  and  the 
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nature  of  the  scales  on  the  pileus,  separate  it  from  /'.  miiricdta.  It 
is  evident,  from  his  description  of  the  species  (N.  Y.  State  Mus.  Bull. 
122)  that  Peck  has  referred  a  different  plant  under  this  name,  since 
the  spores  of  his  specimens  are  too  large,  and  the  gills  are  yellow 
and  close.  From  present  advices  the  large-spored  species  is  prob- 
abl}^  P.  ttihcrculosd  Fr.  On  the  other  hand.  Hard  (Mushrooms,  p. 
264,  11)08)  and  Molfatt  (Chicago,  Nat.  Ilist.  Surv.  Bull  VII,  p.  78 j 
■doubtless  had  our  species.  I  cannot  agree  with  those  who  would 
combine  P.  inuiicatn  Fr.  with  this  species,  although  the  spores  are 
very  sinular. 

294.    Pholiota  erinaceella  Pk. 

N.  Y.  State  Mus.  Rep.  28,  187G  (as  P.  detersihiUs) . 
Illustration :     Harper,  Wis.  Acad.  Sci.  Trans.,  Vol.  17,  PI.  51. 

"PILE US  1-2..")  cm.  broad,  hemispherical  or  convex,  drj',  densely 
ooated  loith  small,  erect/  separahle  piiramidal  or  spine-like  scales, 
tawny-brown.  FLESH  thin.  GILLS  adnexed,  'broad,  close,  pallid 
becoming  cinnamoii-ltrown.  STEM  1-2.5  cm.  long,  2  mm.  thick, 
equal,  stuffed  or  hollow,  densely  squamulose  belotc  the  sliyht  an- 
nuliis.  often  curved,  colored  like  tlu'  pileus.  SPOKES  boat-shaped, 
7.5-0  X  4-5  micr.'' 

On  logs  in  woods.     Frankfort.     August.     Bare. 

Kei)orted  Uy  llaiitcr.  The  desciipiioii  is  adapted  from  Peck, 
who  says  that  the  small,  .soft,  crowded  scales  of  the  i>ileus  which 
can  l)e  easily  rultbed  otV.  constitute  a  ]irominent  character  of  the 
species.  Peck  cliaiigeil  liie  (ti-igiiial  name  in  the  i'.tMli  X.  Y.  State 
Mus.  Ivej).  Iieeanse  it  had  been  itreoecu|tied.  This  species  may  be  an 
extreme  form  of  P.  ciirripes,  whicli  diffei-s  in  the  innate  lloccosity  of 
the  surface  of  the  young  ]»ileus.  From  /'.  inuricuht  it  seems  to  diff«'r 
mostly  in  its  larger  sjiores,  pallid  young  gills,  and  the  su|ierticial 
scales  on    the  cap. 
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**GiZ/s  at  first  yellow,  becoming  ferruginous. 

295.    Pholiota  muricata  Fr. 

Syst.  Myc,  1821. 

Illustrations:     Harper,  Wis.  Acad.  Sci.  Trans.,  Yol.  17,  PL  52 
and  53. 

PILEUS  2-4:  cm.  broad,  convex  or  nearly  plane,  dry,  obtuse  or 
depressed,  covered  tvith  dense,  fasciculate  or  granular,  taivny-yel- 
loiv,  'pointed  scales,  ferruginous  on  disk,  not  striate,  margin  when 
young  often  adorned  by  remnants  of  the  veil.  FLESH  thin.  GILLS 
adnate,  seceding,  moderately  broad  and  close,  yellow  at  first  then 
ferruginous-stained,  edge  concolor  and  minutely  fimbriate  from 
the  sterile  cells.  STEM  2-4  cm.  long,  3-4  mm.  thick,  curved,  stuffed 
then  hollow,  tawny,  floccose-fihrillose  or  granular  scaly  up  to  the 
fugacious  ANNULUS.  SPOKES  short  elliptical,  6-7x3-4  micr., 
smooth,  pale  ferruginous-brown.     CYSTIDIA  none. 

Solitary  or  gregarious.  On  decaying  logs,  etc.  Ann  Arbor,  Bay 
View.     August-September.     Infrequent. 

Our  plants  fit  well  the  description  of  Fries,  except  that  the  gills 
are  not  adnexed.  They  approach  P.  curvipes,  but  seem  to  me  suffi- 
ciently differentiated  by  the  pointed,  fasciculate  or  granular  scales 
of  the  cap,  which  are  sometimes  also  found  on  the  stem,  and  by 
the  color  of  the  gills  which  is  yellow  at  first.  P.  erinaceela  Pk.  is 
also  close,  but  the  scales  on  the  cap  are  superficial. 

296.     Pholiota  spectabilis  Fr. 

Epicrisis,  1836-38. 

Illustrations:    Harper,  Wis.  Acad.  Sci.  Trans.,  Vol.  17,  PI.  44. 
Fries,  Icones,  Plate  102. 

Eicken,  Bliitterpilze,  PI.  55,  Fig.  1,   (As  PJwliota  aurea). 
Cooke,  111.,  Plate  352. 
Gillet,  Champignons  de  France,  No.  529. 
Plate  LXI  of  this  Keport. 

PILEUS  4-10  cm.  broad,  convex,  then  campanulate-expanded, 
firm,  sometimes  broadly  umbonate,  tawny-orange,  dry,  surface 
glabrous  at  first,  then  broken  into  minute  fibrillose  scales,  margin 
even  and  sometimes  wavy.    FLESH  thick,  compact,  yellowish,  thin 
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at  margin.  GILLS  adiiate  becoiaiiig  emarginale  with  deeuiieut 
tooth,  narrow,  croirdcd,  yeHow  ihoii  fernigiiioiis,  edge  minutely 
floccose-fimbi-iate.  STEM  stout,  4-10  cm.  h)ng,  7  1.")  mm.  thick, 
compact,  often  hard,  solid,  suhventrieosc,  pcronatc-svalij,  libriUose 
in  age,  concolor  to  fuscous  below  the  ring,  pruinose  and  paler  above. 
ANNULUS  near  apex  of  stem,  membranaceous,  persistent,  thin, 
mostly  entire,  yelbtwish.  SP(.)K1']S  broadly-elliptical,  7-0x5-0 
micr..  ferruginous.  ftiherciilate-rou(/li.  ('YSTIl)lA  iione,  but  edge 
of  gills  are  tufted  Avith  sterile  cells.     TASTE  markedly  hitter. 

Growing  from  the  base  of  yellow  birch  trunks.  Marquette,  Nee- 
bish  Island.     August-September.     lnfre(iuent. 

A  very  imposing  and  elegant  plant.  Its  colors,  narrow  gills, 
apical  annnlus,  bitter  taste  and  rough  spores  separate  this  from 
all  others.  P.  adiposa  has  similar  colors  but  differs  widely  in  all 
other  respects.  The  figures  of  European  authors  show  the  plant 
with  a  peronate  stem  in  its  best  condition  and  they  are  excellent, 
but  somewhat  misleading  after  the  annnlus  has  become  pendant. 
The  spores  are  similar  to  those  of  many  Cortinarii. 

297.     Pholiota  adiposa  Fr.     (Edible) 

Syst.  :Myc.,  1821. 

Illustrations:     Atkinson.  Mushrooms,   IMate  4:5,   I-'ig.   Ill,  {».   ir»L', 
1  •)()(>. 
Uard,  Mushrooms.   l-Mg.  I'll,  j..  L'CO,   I'.MIS. 
Harper,  Wis.  Acad.   Sci.  Trans.,   \'ol.   17,   Pi.    10. 
Murrill,  Mycologia;  Vol.  I,  Tl.  7,  Figs.  1  and  2. 
Mar.shall,  Mushroom  Book,  JMate  XI,  p.  Gl,   liJO."). 
Freeman,  Minnesota  Plant  Diseases,  Fig.  12!),  p.  20:{.  1!)(K"». 
(Mfiiiciits.   .M  iiiiicsol.i    .M  iislirooiiis.    i'^ig.   .",7.   \>.   (i2.    1!I|0. 

I'llJirS  .'!  in  (III.  or  more  liro;i(l.  coiiiiiacl,  (-(Mivcx  (o  ii('iiiis|ilu'r 
ical,  obi  use,  rrri/  riscid,  cuxcifd  willi  s('|)arabh'.  cliranK  i/rllmr  to 
onnKjc  concentric  s<<il(s  which  arc  darker  in  age  and  ol'fcii  stpiai- 
rosc,  margin  even,  ap|»en(licii!ate,  at  first  inciii-\-ed.  l-'IyJOSIl  thick, 
lirin.  yellow  isli  white.  (ilLl.S  adiiale.  Iiecdiniiii^  emargiiia le, 
hraiid,  close,  thin,  yellow  then  reiiiiginoiis.  toiighish,  eijge  en!  ire. 
STll.M  st<Mit.  .".HI  cm.  long,  (Mil  iiiiii.  thick,  sidid,  liiiii.  usually 
curved,  siibe(|iial,  yellow,  becoiniiig  fernigi  nous  si  a  iiied  frnin  scores, 
•scf//)/,  jrjabi-esceiil.  .XXNILl'S  slight,  lloccose.  riigacioiis.  SlMUv'llS 
7-S  X  !-."»  micr..  ellijitical,  smooth,  ferruginous.  (!VST11)I.\  none, 
;i9 
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aud  very  short;  sterile  cells  on  edge  of  gills.  ODOR  none,  TASTE 
mild. 

Solitary  or  caespitose.  On  decaying  logs,  etc.,  and  from  wounds 
on  trunks  of  living  sugar  maple  and  white  ash.  Throughout  the 
State.    June-October.    Frequent,  especially  in  the  autumn.    Edible. 

Easily  recognized  by  its  bright  color  and  viscid  pileus.  In  wet 
weather  the  pileus  becomes  glutinous.  The  floccose  annulus  termi- 
nates the  scaly  part  of  the  stem  above,  and  is  often  lacking.  The 
stem  of  our  plant  is  always  solid,  and  Fries  (Hymen.  Europ.)  must 
have  erroneously  written  "farcto,"  as  other  European  authors  refer 
to  it  also  as  solid.  Massee  and  Ricken  give  spore-measurements 
which  are  too  small  for  the  American  plants.  Occasional  specimens 
become  larger  than  the  size  of  the  plant  given  above.  The  gelatin- 
ous layer  of  the  cap  should  be  jpeeled  before  cooking. 

298.    Pholiota  flammans  Fr. 

Syst.  Myc,  1821. 

Illustrations:    Fries,  Icones,  PL  101. 
Cooke,  111.,  PL  3G8. 
Michael,  Fiihrer  f.  Pilzfreunde,  Vol.  II,  No.  75  (as  Pholiota 

flammula  A.  &  S.). 
Ricken,  Bliitterpilze,  PL  55,  Fig.  5. 
Harper,  Wis.  Acad.  Sci.  Trans.,  Vol.  17,  PL  41  C. 

"PILEtJS  4-7  cm.  broad,  convex-expanded  to  plane,  entirely  dry, 
subumbonate,  fiery-yellow  to  almost  orange-red,  clothed  by  super- 
ficial, sulphur-yelloio,  squarrose-fihrillose  scales.  FLESH  bright 
yellow,  becoming  reddish-brownish.  GILLS  emarginate-adnexed, 
very  narrow,  thin,  crowded,  bright  yellow,  becoming  ferruginous. 
STEM  5-7  cm,  long,  5-10  mm.  thick,  equal,  mostly  curved,  stuffed 
then  hollow,  bright  yellow,  dry,  squarrose-scaly,  up  to  the  torn,  some- 
what membranous  annulus.  SPORES  minute,  cylindrical-elliptical, 
4x2  micr.     ODOR  almost  like  radish." 

On  decaying  stumps  and  logs,  probably  only  on  coniferous  wood. 
Northern  Michigan.    September. 

Known  by  the  paler,  sulphur-yellow  scales  on  a  more  deeply  color- 
ed backgroui^,  and  by  the  very  small  spores  and  squarrose-scaly 
cap  and  stem.  It  is  usually  caespitose.  Harper  reports  it  from 
Neebish  Island.     Tlie  description  is  adapted  from  Ricken. 


CLASSIFICATION  OF  AGARICS  307 

299.    Pholiota  lucifera  (Lasch.)     Bres. 

Fungi  Tridentini,  I,  1881. 

Illustrations:     Ibid,  Plate  85. 

Iticken,  Bliitteipilze,  Pi.  54,  Fig.  1. 

PILEUS  3-5  cm.  broad,  convex  then  plane,  at  length  umbonate, 
viscid,  sulphur-yellow  to  flavus,  covered  on  disk  b}'  tawny  or  red- 
dish-brown, appressed,  fibrillose,  thin  scales,  margin  even,  incurved 
and  appendiculate.  FLESH  whitish,  yellow  under  cuticle.  GILLS 
adnate-subdecurrent,  becoming  sinuate,  bright  yellow,  at  length 
ferruginous,  moderately  narroic,  crowded,  edge  crenulate  from  the 
flask-shaped  sterile  cells.  STEM  2-5  cm.  long,  5-7  mm.  thick,  fibrous, 
equal  or  subequal,  yellow,  paler  at  apex,  ferruginous  at  base,  solid, 
fibrilloscly  pcronate.  ANIS'ULUS  narrow,  tloccose,  fugacious, 
rusty  yellow.  SPOKES  obovate,  7-8x4-5.5  micr.,  smooth,  ferrugi- 
nous in  mass. 

Gregarious.  On  very  rotten  wood,  in  mixed  woods.  Marquette. 
August-September.     Rare. 

This  is  a  well-marked  plant,  found  but  once,  and  apparently 
limited  to  our  northern  woods.  Our  specimens  had  rather  short 
stems  which  were  solid,  and  in  this  respect  dififer  from  Bresadola's 
description.  P.  limonclla  I'k.  appears  to  be  similar,  but  diilers  in 
its  gills  which  are  whitish  at  first  and  adnexed.  P.  adiposa  has 
broad  gills  and  the  scales  are  large  and  often  recurved. 

300.     Pholiota  luteofolia  Pk. 

X.  V.  Stale  Mus.  Kcp.  I'T,  1S75. 

Illustration:     Harper,  Wis.  Acad.  Sci.  Trans.,  Vol  17,  PI.  48. 

PILEUS  2-5  cm.  brf)ad,  compact,  convex-expanded,  dry,  obtuse, 
scah/,  (loltrd  on  disk  icith  jaaciculatcpointcd  jyinkish  to  reddish- 
hroirn  .scdlcs,  clsewlioro  aroolate-crackcd  and  with  ochraceoua- 
brown,  adpressed  scales.  FLl^SH  irhitc.  (JILLS  emarginato, 
broad,  subdistant,  yclloio  tlicu  r('nu-,MiH)us,  edge  serrate.  ST1'>M 
short  or  long,  .".  (»  cm.  long,  IS  mm.  thick,  firm,  stufl'cd  then  hollow, 
curved,  libi-illo.se,  subcHjual,  yellowish,  lloecose  jtruiiioKe  above  the 
slight,  evanescent  ANNULUS.  Sl'(H:i;s  ellipt  i.al.  7Sx5  mier., 
smooth,  fernigiiions  in  mass.     CYS'I'I  I  >l  A   none. 


308  THE   AGARICACEAE    OF   MICHIGAN 

Subcaespitose.  Ou  decaying  log  of  white  oak.  Ann  Arbor.  Sep- 
tember.    Kare. 

Has  the  stature  of  F.  aeruginosa,  but  the  scales  and  colors  differ. 
Our  plants  have  pointed  tuberculate  scales  on  the  disk  of  the  pileus 
at  first,  and  the  stem  does  not  remain  solid. 

301.     Pholiota  aeruginosa  Pk. 

N.  Y.  State  Mus.  Kep.  4.3,  1890,  Bot.  ed. 
Illustration :    Plate  LXII  of  this  Eeport. 

PILEUS  3-5  cm.  broad,  hemispherical  or  convex,  obtuse,  firm, 
subglabrous  to  scaly,  the  scales  erect,  pointed  and  mostly  on  the 
disk,  often  areolate  cracked,  dry,  varying  in  color,  dark  green,  green- 
isJi  or  fulvous-yellow  'blotched  with  green,  the  scales  darker  when 
present,  margin  incurved  at  first,  often  adorned  with  fragments  of 
the  veil.  FLESH  whitish,  tinged  green,  thin  except  on  disk. 
GILLS  adnate  and  rounded  behind  at  first,  then  emarginate  with 
decurrent  tooth,  broad,  close,  j^ellowish  at  first,  becoming  bright 
orange-ferruginous,  edge  entire.  STEM  short,  34  cm.  long,  4-8  mm. 
thick,  equal  or  tapering  at  base,  straight  or  curved,  tough,  cortex 
subcartilaginous,  fibrillose,  sulcate-striate  at  apex,  colored  like 
pileus  below  the  lacerate,  submembranaceous,  fugacious  ANNULUS 
whose  remnants  are  soon  colored  by  bright  ferruginous  spores. 
SPOEES  6-8x3-4.5  micr.,  subelliptical,  smooth,  copious,  bright 
ferruginous.     CYSTIDIA  none. 

Solitary  or  gregarious.  On  old  railroad  ties,  board-w'alks,  old 
logs  in  woods,  etc.  Throughout  the  State;  Ann  Arbor,  New  Rich- 
mond and  Marquette.     June  and  September.     Infrequent. 

Like  Lentinus  lepideus,  this  Pholiota  frequents  railroad  ties  and 
other  wood  exposed  to  the  light.  It  is  a  well-marked  species  and 
was  found  on  several  occasions  about  Ann  Arbor.  The  colors  are 
sometimes  very  striking,  since  the  dark  green  of  pileus  and  stem 
contrast  sharply  with  the  bright  ferruginous  gills  and  ring,  while 
the  apex  of  the  stem  is  at  the  same  time  of  a  rosy  hue.  A  study 
of  a  number  of  collections  shows  that  there  is  considerable  varia- 
tion in  color,  as  well  as  in  the  character  of  the  surface  of  the  pileus, 
so  that  Peck's  description  had  to  be  revised  considerably.  It  is 
one  of  our  few  green  mushrooms  and  must  not  be  confused  with 
Stroph aria   aeruginosa. 
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^Section  III.  lly<jrophuui.  Pileiis  hygi-ophanoiis.  Cystidia  pres- 
ent on  gills. 

302.     Pholiota  acericola  Pk. 
X.  y.  State  Mils.  Kep.  2.5,  1873. 

PILEUS  2-7  cm.  broad,  broadly  convex  then  plane,  sometimes 
depressed  in  age,  hygrophauous,  glabrous,  varying  rugose-reticu- 
lated to  ruguJose,  yellowish  cinnamon  (moist)  often  darker  on  disk, 
paler  when  dry,  not  striate  on  margin.  FLESH  rather  thin.  GILLS 
adnate  becoming  sinuate,  close,  somewhat  narrow  to  moderately 
broad,  pallid,  or  tinged  gray  at  first,  then  cinnamon.  STEM  4-10 
cm.  long.  .5-10  mm.  tliick,  equal  or  tapering  upward,  stuffed  then 
liolh)W,  lilnillose-striate,  whitish,  fuscous  at  base.  ANKULUS 
large,  iiHiitbranous',  fiahbi/,  ])ersist('iit,  deflexed,  radiately  striate  on 
upper  surface,  and  stained  cinnamon  by  the  spores.  SPORES  ob- 
scurely .5-angled  or  obovate,  truncate  at  one  end,  pointed  at  hasal 
end,  0-10x.j-()  micr..  cinnamon  and  tinged  rusty  in  mass.  CYS- 
TIDIA short,  much  swollen  below,  abruj)tly  narrowed  to  a  short 
obtuse  prolongation,  lS-20  micr.  thick  below,  about  25-30  niitr.  long, 
numerous  on  sides  of  gills. 

On  much  decayed  logs  of  hard  maple  and  beech  in  mixed  woods 
of  iioithcrn  .Michigan,  and  on  debris,  etc.,  of  ma|tl('  woods  in  the 
south.  Comiiion  around  Pay  N'icw,  Negaunee,  Ann  Arbor.  .lune- 
Angnst. 

^^'»'1I  clKiiMctcrizcd  l)y  tlic  let  iciiialci'iigosc  pilciis,  tlic  large  llal)hy 
annuliis  and  tlic  cystidia.  Iii(li\iilual  ca|>s  \ary  from  rugose  tt) 
almost  ('\cn,  tlic  latter  becouiiug  rugose  on  drying,  rarely  is  tlie 
rugosity  visilde  except  uiuNm-  a  lens.  The  color  of  the  pileus  is  often 
iriore  o(  liiaceous  tlian  ciunaiMoii.  1 1  pid'eis  lo  grow  on  sugar 
maple  wood,  often  on  limbs  oi-  decayed  twigs  or  on  debris.  Peck 
•says  tlie  rugosity  disappeais  on  diving  wliih'  in  most  cases  1  have 
found  it  to  l»econie  nioic  prominent.  W'liite  mycelial  sti'ands  often 
connect    the  l»ase  of   the  stem    with    the  substratum. 
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303.    Pholiota  confragosa  Fr. 

Epicrisis,  1836-38. 

Illustration:     Fries  Icones,  PL  105   (3). 

Harper,  Wis.  Acad.  Sci.  Trans.,  Vol.  17,  PL  41,  D.  &  E.  (small 
plants). 

PILEUS  2-6  cm.  broad,  convex-plane,  obtuse,  ground-color  almost 
hrick-redj  or  vinaceous-cinnamon  when  moist,  dotted  with  a  white 
flocculose  coating  easily  rubbed  off  and  which  disappears  with  age, 
hygrophanous,  pale  whitish-tan  when  dry,  margin  striate  when 
moist.  FLESH  thin,  fragile.  GILLS  adnate,  crowded,  narrow, 
vinaceous-fawn  color  (Kidg.).  STEM  3-8  cm.  long,  2-4  mm.  thick, 
equal,  stuffed  to  hollow,  flexuous,  rujous,  silky-fibrillose.  AN- 
NULUS  apical,  membranous,  persistent,  white  below.  SPORES 
6-7x4-5  micr.,  even,  brown.  ODOR  and  TASTE  mild.  Northern 
Michigan.     August- September.     Infrequent. 

The  stem  is  said  to  be  peronate  in  the  young  plant,  with  a  fibrillose 
white  coating  which  terminates  in  a  spreading  membranous  ring; 
with  age  the  ring  collapses  and  the  stem  is  merely  fibrillose  while 
the  cap  is  denuded.  The  rufous  color  of  all  parts  makes  it  easy  to 
recognize;  in  dry  plants  the  color  of  the  cap  and  stem  becomes 
cinnamon  or  paler,  and  of  the  gills  darker. 

304.     Pholiota  discolor  Pk. 

N.  Y.  State  Mus.  Rep.  25,  1873. 

Illustration:    Harper,  Wis.  Acad.  Sci.  Trans.,  Vol.  17,  PL  61  B. 

PILEUS  2-4  cm.  broad,  convex,  then  nearly  plane,  glabrous, 
viscid,  hygrophanous,  rufous-cinnamon  and  striatulate  (moist), 
bright  ochraceous-yellow  and  even  (dry).  GILLS  adnate-subdecur- 
rent,  narroic,  close,  whitish  at  first,  then  ferruginous-cinnamon,  edge 
minutely  crenulate.  STEM  4-8  cm.  long,  3  mm.  thick,  equal,  stuffed, 
soon  hollotv,  sometimes  compressed,  pallid-fuscescent,  fibrillose  be- 
low. ANNULUS  membranous,  persistent,  apical.  SPORES  ellip- 
tical, 7-9  X  5-6  micr.,  smooth.  CYSTIDIA  feiv,  fusiform,  slender, 
about  60  micr.  long.    ODOR  none,  TASTE  mild. 

Solitary  or  caespitose.  On  decaying  wood,  in  mixed  forests. 
New  Richmond,  Neebish  Island,  Ann  Arbor.  May-September. 
Frequent. 
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This  species  is  probably  more  frequeut  than  my  observations  so 
far  indicate.  The  pileus  is  somewhat  viscid,  with  a  thin  separable 
pellicle,  and  its  color  when  dry  is  characteristic.  1\  antuninaJis 
rk.  is  said  to  dilier  in  having  a  non-viscid  pileus  and  a  slight  an- 
uulus;  the  colors  are  very  similar.  Some  consider  P.  autumtudis 
identical  with  P.  marginata.  P.  discolor  sometimes  forms  scanty 
rhizomorphs  on  logs. 

305.    Pholiota  unicolor  (Fl.  D.)     Fr. 

Epicrisis,  183G-38. 

Illustrations:     Cooke,  111.,  PI.  350. 

Kicken,  Bliitterpilze,  PI.  56,  Fig.  4. 
Gillett,  Champignons  de  France,  No.  531. 
Hard,  Mushrooms,  Fig.  213,  p.  2G2,  1908. 

PILEUS  2-4  cm.  broad,  convex  then  almost  plane,  obtuse,  rarely 
umbonate,  hyyropluinous,  watery-cinnamon  (moist),  becoming  deep 
ochraceous  (dry),  glabrous,  even,  margin  extending  hci/ond  the 
gills.  FLESH  thin,  concolor.  GILLS  adnate  and  broad  beliind, 
suhtriangular  behind,  often  decurrent,  close,  broad,  ochre-cinnamon. 
STEM  2-4  cm.  long,  2-3  nnn.  thick,  stuffed,  equal,  librillose,  con- 
color,  darker  toward  base,  wliich  is  often  wliite  luycclioid.  AX- 
NULUS  thin,  narrow,  entire,  i»ersistent,  membranous,  ai»ical. 
SPORES  8-10  X  4-5  micr.,  elliptical,  smooth.  CYSTIDLV  fnr,  bioiid- 
ly  ventricose,  narrowed  above  and  obtuse,  about  45  micr.  b>ng. 

Subcaespitose.  On  (k'caying  logs,  etc.,  in  woods.  Spring  and 
autuiiui.     Ann  Arbor.     J'roliably  rather  frequent  in  places. 

Dilfers  from  P.  marginata  by  its  broader  gills,  ami  persistent 
annulus,  but  it  is  likely  that  intermediate  forms  will  be  found. 
Harper's  description  of  P.  marginata  applies  to  this  plant. 

306.     Pholiota  marginata  (Hatscli.)  Fr.     (Suspected) 

Epicrisis,  183G-38. 

llliisiialioiis:      ("ookc,    ill..    IM.    :'.72. 

JticUcn,   l!l;i(t('riMl/.c,   IM.  .■")»;,   Fig.  7. 

.\fkins..n.   M  iisliidoins,   l-'ig.   1  l.",.   |..    !.")1.    l!im». 

Ilaipcr,   Wis.   Acad.   S<i.  Trans.,   \'ol.    17,    I'l.  .")  I   and   .■")."■». 

I'lLlOrS  2  1   cm.   liroa<l,  convex    then   plane,   wa(«My   Ian    (inoisli. 
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liygTophanoiis,  darker  iclien.  dry,  glabrous,  striate  on  margin.  GILLS 
aduate,  sometimes  sliglitlj^  subdeciirreiit,  mirroio,  croivded,  dark 
reddish-brown  at  maturity.  STEM  2-8  cm.  long,  3-5  mm.  thick, 
equal,  giahrous,  stuffed  then  hollow,  concolor,  darker  at  base.  AN- 
NULUS  distant,  fugacious.  SPOEES  elliptical,  7-8.5  x  4-5  micr. 
CYSTIDIA  few  or  scattered,  lanceolate-linear,  00-75  micr.,  sub- 
ventricose  below. 

Solitary  or  caespitose.  On  decaying  logs,  limbs,  etc.,  everywhere 
in  woods.  Throughout  the  State.  Records  from  May  9  to  Novem- 
ber 2. 

A  very  common  little  Pholiota,  which  appears  to  run  into  the 
preceding,  although  Fries  says  it  is  very  distinct.  It  has  appeared 
every  month  of  the  season  in  different  years,  but  is  more  abundant 
in  spring  and  fall.  Peck  has  described  a  species  under  the  name 
P.  marginella,  w^hich  he  says  differs  from  P.  marginata  by  the  even, 
fibrillose  margin  of  the  pileus,  the  adnexed  gills  and  the  paler,  uni- 
colorous  stem.  I  have  not  seen  it.  ■  P.  autumnalis  Pk.  is  probably 
the  same  and  is  said  to  be  poisonous. 

Section  IV.  Muscigcni.  Growing  on  moss,  wet  ground  or 
very  decayed  wood.  Pileus  hygrophanous.  Cystidia  absent,  or  in 
form  of  sterile  cells  on  edge  of  gills. 

307.    Pholiota  rugosa  Pk. 
N.  Y.  State  Mus.  Rep.  50,  1897. 

PILEUS  .5-8  cm.  broad,  (usually  about  1  cm.),  conical  or  cam- 
panulate,  then  expanded  and  lanhonate,  hygrophanous,  striatulate 
on  margin  and  rufous-ochraceous  (moist),  yellowish  or  pale  ochrace- 
ous  (dry),  becoming  rugose-wrinJcled  on  drying.  FLESH  thin,  con- 
color.  GILLS  adnexed,  close  to  subdistant,  not  broad,  slightly 
ventricose,  pallid  ochraceous  at  first,  then  rusty  brownish,  white- 
fimbriate  on  edge.  STEM  3-5  cm.  long,  1-3.5  mm.  thick,  slender, 
equal  or  slightly  thickened  at  base,  hollow,  flhrillose  or  scaly  heloiv 
the  annulus,  white-mealy  at  apex,  concolor  or  pallid.  ANNULTJS 
distant,  membranous,  pcrsistcjit,  beautifully  striate  on  upper  side, 
whitish  beneath.  CYSTIDIA  none;  club-shaped  sterile  cells  on 
edge  of  gills.  SPORES  elliptical,  10-12  x  5-6  micr.,  smooth.  ODOR 
and  TASTE  none. 

Solitary  or  gregarious.  On  very  decayed  wood  or  on  the  ground 
in  wet  jdaces.     In  mixed  or  frondose  woods.     Tliroughout  the  State. 
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Bay  View,  Marquette,  New  TiicliinoiKl  and  Aim   Ai-hor.     Ai]f];iist- 
October.    Frequent. 

This  species  is  closely  related  and  perhaps  identical  with  either 
P.  ioguhiris  Bull,  or  P.  hhittariu  Fr.  At  the  present  time  it  seems 
impossilde  to  determine  its  status  with  certainty.  The  figures  of 
P.  togularif!  by  Fries  and  Kicken  sliow  tlie  median  annulus  and  the 
striations  on  its  ujtper  surface  as  in  our  .species,  and  in  most  other 
respects  they  illustrate  our  plant  well.  Ricken  also  gives  the  spores 
of  P.  togularis  as  10-12  x  5-G  micr.  Other  European  authors  give 
smaller  spores.  Fries  changed  his  conception  of  P.  togularis  as  ex- 
pressed in  Systema  and  Epicrisis  so  that  in  Hymen.  Europ.  he  omits 
the  hygrophanous  character;  Ricken,  however,  says  it  is  hygro- 
phanous,  and  both  authors  indicate  that  it  is  striatulate  on  the  cap 
when  moist.  As  to  P.  hlattaria,  Fries  considered  it  a  smaller  plant, 
more  ferruginous  in  color  and  with  almost  free  gills.  Ricken  dis- 
tinguishes it  from  P.  to(/u]<iri.s  l)y  the  nature  of  the  annulus  which 
he  says  is  striate  also  and  at  length  falls  to  pieces.  He  also  de- 
scrilies  the  plant  as  (lalera-like,  a  comparison  which  Fries  had 
made  of  P.  togularis.  Ricken  assigns  spores  to  /*.  hlattaria  measur- 
ing 7-8x3-4  micr.,  Massee  gives  tliem  smaller  yet,  wliile  Schroeter 
and  I'ritzeluiayr  say  they  measure  II  1 1  x  .">  mirr.  ^^'itll  such  data 
not  much  can  l)e  deci<led.  Harper  has  imported  and  described  the 
two  si)ecies,  and  gives  tlie  spore-sizes  the  reverse  of  those  of  Ricken. 
The  markedly  rugose  surface  of  the  pileus  of  the  American  })lant  de- 
scribed above  as  P.  rugom  Tk.,  the  expanded  pileus,  the  colors  and 
the  spore  size,  would  indicatt'  ihat  it  had  hcitcr  be  kept  distinct 
at  present. 

Illustrations:     of  P.  1f)<iuhiris  Bull. 
Fries.  Icones.  IM.  KH.  Fig.  I. 
(lilh't,  ( "ii;inij)igiions  de   l'"'r'ance,   Ni».   .~)."'.(>. 
I'alouillard.  Tab.  .\nalyl..  Nd.  :;:'.!». 
Ifickeii.   IJbitlerpilze.    IM.   .">(;,    l-'ig.  .". 

Harper.   Wis.   .\ca<l.   Sci.   Trans..   \'..l.    17.    IM.   .".".»    i  as   /'.    hhit- 
tdi  Id  I . 

A  \ariely  or  rlosely  relaled  s|iecies  ol'  llie  same  stature  and  ap- 
]»earaiice  as  /'.  nignsii  was  loimd  in  Idw,  lieli  woods.  Its  riLMl  S 
was  hygi'opliaiious.  cliesi  mil  brow  ii  (iiioistt.  pah- alutaceous  (dry), 
never  striate  iioi-  rngnlose.  glabi-ons.  <  i  I  LLS  nmnded  behind,  adnate, 
pdlli)!  dt  first  I  not  oclii'aceous » .  then  pale  brown,  nioderalelv  nar- 
i-ow,  close.      STI].\I    bnlbilale.   hollow,    innaleh    tibrillose  st  ria  Inlale, 
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pallid  or  brownish,  subfragile.  ANNULUS  apical,  sul)pcrsistent, 
soft-floccose-fibrillose,  wliite.  SPORES  7-8  x  4  micr.,  smootli.  It 
seemed  intermediate  between  the  genera  Pholiota  and  Naucoria. 

308.    Pholiota  mycenoides  Fr. 

Sys.  Myc,  1821. 

Illustration:     Cooke,  111.,  Plate  503. 

"PILEUS  2-3  cm.  broad,  membranaceus,  campanulate  then  con- 
vex, everywhere  striate,  hygrophanous,  ferruginous-tawny  or  pale 
tan  when  dry.  GILLS  adnate,  rather  distant,  ntirrow,  ferruginous. 
STEM  3-4  cm.  long,  2  mm.  thick,  glabrous,  ferruginous,  hollow. 
ANNULUS  superior,  membranaceous,  white.  SPORES  8-10  x  5-6 
micr. 

Among  moss  in  swamps." 

This  species  was  reported  by  Longj^ear  in  4th  Rep.  Mich.  Acad. 
Sci.  as  having  been  found  by  Beardslee-in  Montmorency  county.  The 
description  is  adapted  from  Massee. 

Cortinarius  Fr. 

(From  the  Latin,  Cortina,  a  curtain,  referring  to  the  cobwebby 
threads  which  hide  the  gills  of  the  young  plants.) 

Cinnamon-spored  or  rusty-brown-spored.  Stem  fleshy  and  continu- 
ous with  the  pileus.  When  young  provided  with  a  cohwehby  cortina 
which  connects  the  edge  of  the  pileus  with  the  stem ;  often  also 
with  a  universal  veil  which  on  collapsing  leaves  an  annulus,  sub- 
annular  rings,  a  sheath  or  shreds  on  the  stem.  Gills  persistent, 
dry,  adnate  becoming  emarginate,  changing  color  during  process 
of  maturing,  at  length  powdery  with  the  clinging  dark  brown  spores. 

Putrescent,  terrestrial,  mostly  forest  mushrooms,  composing  a 
most  natural  group.  The  caps  are  often  brightly  colored  and  when 
young  the  gills  of  different  species  also  assume  various  shades  of 
color.  The  genus  is  divided  into  seven  subgenera :  Myxacium, 
Bulbopodium,  Phlegmacium,  Inoloma,  Dermocybe,  Telamonia  and 
Hydrocybe.  Of  these  the  first  three  have  a  viscid  pileus,  and  in 
this  respect  approach  the  genus  Hebeloma.  The  latter  is  however, 
separable  by  its  paler,  alutaceus  spores  and  fibrillose  or  absent 
cortina.     The  subgenera  Inoloma  and  Dermocvbe  agree  with   the 
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genus  Inoc;y])e  in  liavin«i-  iiuiatoly  silky  or  scaly  dry  (•ai)s,  but  Inocyhe 
differs  in  having  paler  spores,  a  more  scant}',  librillose-cortina  and 
often  with  verrucose-pointed  cystidia  on  the  gills.  The  genus  Flam- 
nnila  often  has  rusty  spores,  but  is  lignicolous.  Many  of  the  s})ecies 
are  known  to  be  cdihle  and  while  no  information  is  at  hand  that 
any  of  them  are  poisonous,  the  flavor  of  many  of  them  is  insipid 
or  disagreeable,  and  others  have  as  yet  not  been  reported  on. 

The  species  of  the  genus  Cortinarius  are  very  numerous.  Peck 
has  described  83  species  from  North  America.  Fries,  in  his  last 
complete  work  on  the  Hymenomycetes  of  Europe,  records  234: 
species;  of  these  he  found  a  large  majority  in  Sweden,  where  he 
had  exceptional  oi)portunity  to  study  them  by  reason  of  the  aston- 
ishing number  of  species  and  individuals  which  occur  in  that 
moist  and  cool  climate.  To  quote  from  his  Epicrisls  (183G-3SK 
"No  genus  is  more  natural  nor  more  sharply  distinguished  from 
others.  Beginners  alone  would  confuse  them  with  the  brown-spored 
genera,  while  experienced  persons  can  distinguish  them  by  their 
habit  at  the  first  glance.  But  although  it  is  a  great  natural  group, 
the  species  are  so  intimately  related  among  themselves  that  to  dis- 
tinguish the  separate  ones  is  almost  to  be  despaired  of.  The  large 
mass  and  number  of  individuals  compose  at  least  half  of  the  Agarics 
of  Northern  forests";  and  in  Systema  Mycologia  (1821), 
''I  did  not  admit  even  one-half  the  number  that  I  ha<l  met  by  dili- 
gent search,  an<l  only  included  those  that  agreed  in  flieir  j)rimary 
characters;  very  many  were  disregarded.  In  the  young  stage  and 
immediately  after  a  rain,  they  are  quite  easily  distinguished.  After 
becoming  discolored  and  in  age  or  dry  weather  even  the  large  well- 
marked  sjiecies  are  scarcely  separable." 

The  PILEUS  may  be  viscid,  dry.  silky  or  scaly,  or  Iiygropliaiions. 
and  these  characters  are  used  in  tlie  sepai-ation  of  liie  subgenera. 
The  color  is  often  very  attractive:  vicdet,  ])urple,  red,  yellow,  green 
or  shades  of  brown,  hiil  in  most  cases  it  fades  into  some  shade  of 
brown  or  tan  in  age.  Tlie  si/.e  vari«'s  greatly;  in  the  subgenei-a 
Inoloma,  BullxtiMtdiuni  and  Plilegniaciiini  llie  plants  are  nsnallv 
of  hirge  si/.e.  In  I  >ei  iii(h\  lie  and  llydnHvlie  lliey  are  rallier  small. 
Telainonia  is  re|tresenle(|  iiy  all  sizes.  The  (IIM^S  aie.  ne.M  to  the 
Cortina,  tlu'  most  delinile  means  of  recognizing  the  genus.  A\'lien 
young  they  may  be  whitish,  vellow.  ^Teeii  or  olive,  bine,  violet, 
purple,  i-ed  or  shades  of  brown.  .\s  they  niatui-e.  they  become  dis- 
colored from  the  cinnamon  or  rnsty  l)r(»w  n  sjioi-es  which  cling  to 
the  surface  for  some  lime,  often  jModncing  a  |>ow(lei\  a|i|K'araiice. 
The  coloi-  of  the  yonng  ;^ills  must   he  known   in  order  lo  delermine  a 
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species  correctly,  and  in  the  following  pages  the  subgenera  are 
divided  into  subsections  on  this  basis.  The  mature  gills  often  show- 
traces  of  the  original  color,  especially  if  the  spores  are  removed, 
and  this  makes  it  possible  at  times  to  determine  even  a  fully  ma- 
tured plant  especially  when  other  characteristic  marks  are  still 
present.  The  attachment  of  the  gills  varies  somewhat  but  in  nearly 
all  species  they  are  at  length  emarginate-adnate  or  emarginate-ad- 
nexed;  a  few  species  have  the  gills  obscurelj^  subdecurrent.  Many 
species  are  well  marked  by  crowded,  subdistant  or  distant  gills  and 
frequently  their  width  can  be  used  to  discriminate  between  them. 
The  edge  is  scarcely  ever  sufficiently  constant  for  use  in  diagnosis ; 
sometimes  it  is  very  entire,  sometimes  much  eroded  or  minutely 
serratulate,  but  only  a  few  species  show  well  developed  projecting 
sterile  cells.  The  trama  is  of  the  "parallel"  type.  The  STEM  is 
used  as  a  means  of  distinguishing  some  of  the  subgenera.  When 
it  is  at  tirst  covered  by  the  glutinous  veil,  the  plant  is  referable  to 
the  subgenus  Myxacium.  ^Vlien  it  has  a  sharply  defined  marginate 
bulb,  the  subgenus  Bulbopodium  is  indicated.  In  the  larger  forms 
of  the  subgenera  Phlegmacium,  Inoloma  and  Telamonia  the  stem 
is  often  clavate-bulbous.  The  veil-remnants  on  the  stem  of  the  sub- 
genus Telamonia  separates  that  hygrophanous  group  from  Hydro- 
cybe.  Its  texture  is  most  often  spongy-fleshy  in  the  large  forms, 
while  in  the  smaller  ones,  especially  of  the  subgenus  Hydrocybe  the 
external  laj^er  is  rigid  and  subcartilaginous.  The  tissue  of  the 
stem  is  continuous  with  that  of  the  pileus,  and  hence  the  stem  is 
not  separable  from  it  as  in  Lepiota,  etc. 

The  CORTINA  is  composed  of  loose  silky  liyphae,  almost  from 
the  time  it  is  discernible,  and  forms  a  "cobwebby"  curtain  in  front 
of,  i.  e.,  below  the  gills.  The  threads  of  this  curtain  are  inserted 
for  some  distance  vertically  along  the  stem  and  converge  in  a  wedge- 
shaped  manner  toward  the  edge  of  the  pileus  and  then  coalesce  with 
the  tissue  of  the  upper  surface  of  the  pileus.  In  some  species  it  is 
very  copious  and  as  the  pileus  expands  the  cortina  collapses  on  the 
upper  portion  of  the  stem  forming  a  loose,  fringe-like  spurious  ring 
which  often  becomes  discolored  by  the  falling  spores.  Sometimes 
it  is  more  scanty  and  disai)pears  early  or  is  noticeable  in  the  ex- 
panded plant  only  as  a  slight  annular  stain  on  the  stem.  In  other 
cases,  the  margin  of  the  pileus  as  it  spreads  carries  with  it  the 
silky  threads  which  remain  as  decorative  shreds  near  its  edge;  in 
this  case  the  margin  is  at  first  definitely  incurved  and  the  cortina 
is  attached  at  a  little  distance  from  the  incurved  edge.  Although 
the  very  young  plant  shows  that  the  hypliae  of  the  cortina  and  the 
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surface  of  the  pileus  are  continuous,  as  it  matures  the  tissue  along 
the  niar<>in  of  the  pileus  is  ditferentiated  and  becomes  looser  so  as 
to  appear  superficial  alon<;  the  margin. 

Lying  adjacent  to  the  cortina  and  continuous  with  it  on  its 
outer  side,  is  a  thin  layer  of  tissue,  more  intimately  woven  to- 
gether— sometimes  almost  mend)ranous — which  is  calle<l  the  Uni- 
versal Veil.  It  is  present  in  a  more  or  less  well-developed  form  in 
some  of  the  species  of  all  the  subgenera  exce])t  llydrocybe.  in 
-Myxacium  it  is  c»)m])<)sed  of  gelatinous  hypiiac  and  when  moist  be- 
comes viscid  or  glutinous;  it  envelops  the  young  button  below  and 
becomes  continuous  with  the  gelatinous  layer  of  the  pileus.  In 
Bulbopodium  and  Phlegmacium  it  is  scarcely  or  not  at  all  gelatin- 
ous but  fuses  above  with  the  gelatinous  and  similarly  colored  pellicle 
of  the  pileus.  In  the  other  subgenera,  when  present,  it  leaves  shreds, 
annular  zones  or  a  sheath  on  the  stem  and  is  dry  and  silky-woven. 
Further  descriptions  of  this  veil  are  given  under  the  subgenera. 

The  SPOKES  are  of  great  diagnostic  value  in  this  genus,  since 
in  the  various  sjiecies  they  ditfer  sutticiently  for  use  as  a  check  to 
distinguish  forms  otherwise  very  similar.     Some  authors    (Kicken, 
Die  BliUterpilze  I   have  attempted  to  separate  the  sections  of  some 
of  the  subgenera  on  spore-characters.     The  marks  which  are  useful 
are  size,  shape  and   the  structui-e  of  the  epispore.     The  color,  al- 
though  not  entii-ely   uniform,   cannot    be    used    etfectively.     Their 
size  is  most  imi)ortant.     "There  is  no  doidit  that  the  size  oi  the 
spores  of  a  single  individual   \aries.  und   that  it  varies  when  there 
is  every  evidence  that  the  sjiores  are  mature.     But  that  they  \ary 
within  limits  \\hich  are  sulliciently  constant,  any  one  can  deteniiini' 
for   iiiiiiself."    I  Kaiilliiian,    Hull.   Torr.    I'.ol.   ("lub.,    Xdl.   :\'2.    \k   ill:'.. 
I'.JO.").  I      Some   species   have   relatively   large  spores.    111  !.">   niicr.   or 
more  in  length,  othei-s  ai'e  small,  '.'>~t  micr.   in  diaui.     'I'heir  shape 
is    elliplical.     ol'leu     aluHiiid  shaped     i  i.   e.    iuf(|uilalcral  i ,     o\al     or 
si)herical.     Tiic  surface   is   usually   coxcrcd    with    tulicrcular,   some- 
times sjiiny   processes,   whicli   are  \r\-\    marked    in  some  species   hut 
ai"e  scarcely  e\ideul   in  ollieis;  under  the  ordiiiaiy  high  power  objec 
li\e  (pf  ihe  nii(  i(ise(i|)e  some  appear  lo  he  (juile  smooth,   unless  vci-y 
highly   maguilied.      In   using  this  as  a   s|>ecilic  character,  one  must 
never  lose  sight  of  Ihe  fact   that   when  young  the  epispore  is  smooth. 
It    is.    t  hererofe.    iiecessaiv    to    compai'e    the    spore  si /.es    gi\en    ill    the 
t»'.\t    with  s|)oi-es  which  are  mature.     'I'hc   15.\S1|)IA   are  also  (piite 
constant    in  si/.e  and   shape  lor  any  sjiecies,  and   in   such  species  as 
I    ha\t'  measiifed.   I  heir  size  is  given. 

The  'IWS'ri;  ol  some  species  niaiks  ihcm  clearly.     In  C  rilmitilis. 
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C.  iodioidcs,  C.  elegantoidcs,  C.  infractus  aud  G.  ochroleucus  the  sur- 
face of  the  pileus  or  of  its  flesh  has  a  distinctly  bitter  taste;  a  few 
others  are  sometimes  slightly  bitterish.  Most  Cortinarii  have  a 
mild  or  merely  fungoid  taste.  The  European  C.  damascenus  is  said 
to  have  an  acrid  taste.  The  ODOR  is  occasionally  like  that  of 
radish  when  the  plant  is  crushed,  e.  g.,  C.  annulatus,  C.  armillatus, 
C.  evernius,  C.  inti'usus,  etc.,  but  in  the  majority  of  species  no 
special  odor  is  noticeable. 

The  HABITAT  is  mostly  the  forest  floor  where  the  rich  humus 
soil  is  abundant  and  moist.  Like  many  other  species  of  Agarics 
they  thrive  best  on  a  substratum  capable  of  retaining  moisture,  i. 
e.,  a  forest  with  either  a  clay  subsoil,  or  with  dense  masses  of 
humus,  mosses  or  fallen  leaves.  In  forests  of  pine,  hemlock  and 
spruce,  in  ravine's  of  beech,  oak  and  maple,  where  the  inoisture  is 
persistent  or  the  hillside  springy,  one  usually  finds  them  abundant- 
1}'.  Many  of  them  have  a  tendency  to  form  mycorhiza  on  the  roots 
of  forest  trees ;  in  Michigan  I  have  found  C.  rubipes,  and  C.  ele- 
gantior  var.  to  be  thus  associated  with  living  roots.  They  often 
occur  in  troops  of  closely  aggregated  individuals,  sometimes  in 
arcs,  pushing  up  the  leaves  in  late  fall  like  windrows;  especially 
is  this  true  of  some  of  the  subgenus  Bulbopodium,  like  C.  glaucopus 
and  C.  aggregatus.  Others  occur  in  tufts  of  several  individuals  or 
are  scattered  here  and  there  in  limited  areas,  while  not  a  few  are 
found  solitary,  especially  in  dry  weather.  The  subgenera  Telomonia 
and  Hydrocybe  are  much  more  frequent  in  northern  conifer  forests, 
Phlegmacium  and  Bulbopodium  in  frondose  woods  farther  south. 

The  following  key  and  text  of  this  genus  includes  not  only  Michi- 
gan species,  but  all  the  Cortinarii  of  the  northeastern  portion  of 
the  United  States  which  have  been  described  or  which  I  have  seen. 
Since  I  have  made  a  more  extended  study  of  this  genus  than  of 
any  other,  and  since  Dr.  Peck  has  not  monographed  this  group,  it 
seemed  advisable  to  do  this  with  the  material  now  at  hand.  Dr. 
Peck's  type  specimens  have  been  carefully  examined,  and  during 
several  week's  stay  in  Sweden,  near  Stockholm,  some  fifty  species 
of  Cortinarii  were  collected  and  studied,  most  of  which  were 
recognizable  as  Friesian  species.  In  addition  a  thorough  study 
was  made  of  Fries'  unpublished  plates, — most  excellent  figures  in 
color — -which  are  deposited  in  the  Royal  Museum  at  Stockholm; 
these  plates  illustrate  practically  all  the  species  described  by  Fries 
in  his  Monograph  of  Cortinarius  and  his  other  works.  I  have,  there- 
fore, included  152  species,  90  of  which  I  have  collected  in  Michigan, 
and  in  the  latter  case  the  description  is  always  made  from  Michi- 
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gan  plants.  Many  others,  doubtless  definite  and  distinct  species, 
have  not  been  identified,  either  because  of  few  collections  or  be- 
cause no  young  stages  were  found.  The  work  has  been  based  as 
much  as  possible  on  the  thorough  foundation  established  for  this 
group  by  Fries,  with  the  exception  that  one  subgenus,  viz.  lUilbopo- 
diuni,  has  been  segregated  along  lines  already  recognized  by  Fries 
himself.  This  name  was  proposed  by  Earle  (N.  Y.  Bot.  Gard.  Bull., 
Vol.  5,  p.  -44:1)  who  raised  the  subsection  Sea  Mr/,  of  Fries,  to  the 
rank  of  genus.  For  the  sake  of  uniformity  in  the  present  report 
and  since  there  is  no  special  practical  gain  in  breaking  up  such  a 
natural  genus  as  Cortinarius,  it  seemed  preferable  to  raise  the  sub- 
sections of  Fries  only  to  subgeneric  rank.  The  descriptions  of  the 
species  of  Peck  which  I  have  not  collected  are  given  in  quota- 
tions, with 'such  changes  as  adapt  them  to  the  plan  of  the  report; 
in  some  cases  additions  were  made  from  an  examination  of  the 
types  in  order  to  facilitate  their  further  study.  In  the  key  an 
effort  has  been  made  to  avoid  the  use  of  the  hygrophanous  character 
wherever  ])ossible,  so  that  dry  weather  forms  may  be  more  easily 
run  down. 

Key  to  the  Species 

(A)     Pileus  with   a  gelatinous  cuticle,  always    more    or    less    viscid    or 
glutinous  when  moist, 
(a)      Stem  at  base  with  a  marginate-depressed  bulb.      (Bulbopodium.) 
(b)     Pileus  normally  between  3  and  5  cm.  broad. 

(c)     In     green-houses,     mushroom    beds,     etc.;     gills    whitish     to 
ochraceous  at  first;   pileus  pale  alutaceous.     344.    C.  intrusus 
Pk. 
(cc)      In  woods. 

(d)     Spores   12-14x6-7   micr.;    pileus,    gills   and   stem   violaceous. 

332.     C.  cacrulcscens  Fr. 
(dd)     Spores  8-9x5  micr.;   pileus  not  blue, 
(e)     Pileus  ochre-yellow  to  citron;  gills  violaceous  at  first;  bulb 

shallow.     320.     C.  calochrous  Fr. 
(ee)     Pileus   olivaceous-brown;    gills   olivaceous   at  first;     stem 
violaceous-blue.     322.     C.  hcrpcticiis  Fr. 
(bb)     Pileus    normally    between    5    and    12    cm.    broad.        (See    also 
C.  hrrix'ticus.) 
(c)      In  some  part  or  wholly  with  violet  blue  or  purple  shades, 
(d)     Gills   white  at  first,   never  violaceous,   lower    part    of    stem 

yellow.     334.      C.   cnesiiis  Clements, 
(dd)     Gills  violaceous  or  purplish   at   first. 
(e)     Pileus  deep  purple  when  young. 

(f)     Flesh  or  gills  changing  to  purple  when  cut  or  bruised, 
(g)     Spores   spherical;     pileus    SIG    cm.    broad.      330.     C. 

sphocrospmnd  sp.  nov. 
(gg)     Spores  elliptical;   pileus  H-S  cm.  broad, 
(h)      Stem  solid.     327.     V.  purpurasrcus  Fr. 
(hh)     Stem    stuffed    or    hollow.        328.        C.    suhpurpura- 
srrtis  Fr. 
(ff»      I'lt'sh  and  gills  not  changing  to  purplish  when  bruised; 
mature    pileus    smoky-ollve-gray    and    streaked;    young 
pileus  blue.     329.     C.  aggrcgatus  sp.  nov. 
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(ee)     Pileus  not  purple, 
(f)     Whole  plant  pale  violaceous  to  violaceous-white. 

(g)      Spores    8-10.5    micr.    long;     pileus     and     stem     tinged 

lilaceous.     333.     C.  michiganensis  Kauff. 
(gg)     Spores   10-12   micr.   long;    bulb   with   remains    of    a 
white  universal  veil.     324.     C.  caesiocyaneus  Britz. 
(ff)     Pileus  not  entirely  violaceous. 

(g)      Spores  13-16  micr.  long;  pileus  j'ellow  to  tawny;  stem 

violet.     319.     C.   atkinsoniainis   Kauff. 
(gg)     Spores  10-12  micr.  long. 

(h)     Pileus    dull    tawny-red;    stem   pallid,    scarcely   lilac- 
violaceous.     331.     C  purpureophyllus  sp.  nov. 
(hh)     Pileus  violet-buff  to   ochraceous;    stem    violaceous- 
blue;  cortina  copious.     321.     C  velicopia  sp.  nov. 
(cc)     Without  violet  or  purplish   color. 

(d)     Gills  with  green  color  at  first.     337.     C.  virentophyllus  sp. 

nov. 
(dd)     Gills  not  green. 

(e)     Pileus  light  red  to  vermillion  at  first. 

(f)     Gills   caesius    (bluish-gray)    at  first;    spores   15-18   micr. 

long.     325.     C.  rubens  sp.  nov. 
(ff)     Gills  whitish  at  first;    spores  10-12.5    micr.    long.     342. 
C.  suhlateritius  Pk. 
(ee)     Pileus  not  red. 

(f)     Gills  at  first  yellow;  pileus  yellow  tawny,  rusty  or  orange- 
fulvous, 
(g)     Pileus   coarsely  corrugate;    stem  long,   7-12   cm.     341. 

C.  corrugaUis  Pk. 
(gg)     Pileus  not  corrugate;   stem  short,  stout,  with  broad 
bulb, 
(h)     Taste  of  flesh  slowly  bitter;  spores  15-19  micr.  long. 

326.     C.   elegantioides  sp.   nov. 
(hh)     Taste  not  bitter;    spores  smaller. 

(i)     Pileus,  etc.,  pale  sulphur-yellow.  339.  C.  julvxineus 

var.  sulphur eus  var.  nov. 
(ii)     Pileus  tawny-yellow,  orange-fulvous,  etc.,  large, 
(k)     Spores  12-14  micr.  long;    bulb  of  stem  scarcely 

■    depressed.     340.     C.  elegantior  Fr.  var. 
(kk)      Spores  9-12   micr.  long,  bulb  broad,  much   de- 
depressed.     338.     C.  fulgens  Fr. 
(ff)     Gills  not  yellow  at  first. 

(g)     Gills   caesius  or  pallid-bluish  at  first;    flesh  of  pileus 
at  first  whitish, 
(h)     Pileus  fulvous-streaked  on  a  steel-gray  ground-color; 
spores   8-9   micr.   long;    stem    at    length    yellowish- 
stained.     336.     C.  glaucopus  Fr. 
(hh)     Pileus  not  streaked,  pallid-alutaceous  to  russet-tan; 
spores   10-12   micr.   long;    stem    whitish.     335.      C. 
aleuriosmus  Maire  var. 
(gg)     Gills  at  first  whitish, 
(h)     Pileus  pale  olivaceous-straw  color;  bulb  small.     323. 

C.  olivaceo-stramineus  Kauff. 
(hh)     Pileus  without  any  olive  tint, 
(i)     Pileus  hoary-canescent    on    an    ochraceous-buff    to 
rusty  ground-color.     Spores  7-9  micr.  long.     343. 
C  multiformis  Fr. 
(ii)     Pileus   and    stem   white;    spores    9-11    micr.    long. 
345.     C.  albidus  Pk. 
(aa)     Stem  equal,  clavate  or  bulbous;   bulb  not  marginate. 

(b)     Stem  viscid  or  glutinous  from  the  universal  veil.     (Myxacium.) 
(c)     Stem   cylindrical,   6-13   cm.   long;    spores  large,   more   than   10 
micr.  long. 
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(d)     Stem    marked    by    floccose,     concentric     interrupted     rings; 

never  violaceous.     309.     C.  mucifluus  Fr. 
(dd)     Stem  scarcely  marked  by  thin  adnata    patches,    or    silky- 
fibrillose. 
(e)      Stem   at  first  violaceous,  lavender  or  lilac. 

(f)     Gills  at  first  violaceous;    spores   12-15  micr.    long.     310. 

C.  ci/Undripcs  Kauff. 
(ff)     Gills  at  first  pallid  or  whitish;   spores  15-18  micr.  long, 
stem  5-7  cm.    long.      311.     C.    splendidus  Pk.     311.     C. 
elatior  jxillidifoJius  Pk. 
(ee)     Stem  white  or  pallid. 

(f)     Pileus  tawny-orange;   gills  yellowish  at  first;   spores  14- 

17  micr.  long.     311.     C.  muscigemis  Pk. 
(ff)     Pileus   yellowish-brown;     gills    creamy-yellow    at    first; 
spores  10-12.5  micr.  long.     312.     C.  sub7narginaUs  Pk. 
(cc)     Stem  subequal  to  clavate,  3-7   cm.   long;    spores  less  than   10 
micr.  long    (except  C   hcUotropicus) . 
(d)     Taste  of  surface  of  pileus  bitter. 

(e)     Pileus  yellow;   stem  pure  white.     314.     C.  vibratilis  Fr. 
(ee)     Pileus  lavender-violet;  stem  white,  tinged  violet  in  spots. 
317.     C.  iodeoidcs  sp.  nov. 
(dd)     Taste  not  at  all  bitter. 
(e)     Pileus  violet  to  purplish. 

(f)     Spores  spherical.     316.     C.  salor  Fr. 
(ff)      Spores  elliptical. 

(g)      Spores  8-10  micr.   long,   odor  not  of  radish.     316.     C. 

iodes  B.  &  C. 
(gg)      Spores   10-12.5  micr.  long;    odor  of  radish.     318.     C 
heliotropicus  Pk. 
(ee)     Pileus  not  violet  nor  purple;    spores  globose. 

(f)     Pileus  pale  yellow;   gills  violet-tinged.     313.    C.  sphocro- 

sponis  Pk.      (See  also  C.  berlesianus   (Pk.)    Sacc. 
(ff)     Pileus  and  gills  grayish  to  drab,  stem  dingy-white.     315. 
C.  stcrilis  Kauff. 
(bb)     Stem   not  viscid    (Phlegnmcium). 

(c)      Stem  annulate  or  spotted  with  brown  or  ochraceous  scales, 
(d)     Pileus   5-10   cm.   broad,   yellow   and   ochraceous;    stem   stout, 

annulate.     346.     C.  triumphcuis  Fr. 
(dd)     Pileus   3-6   cm.   broad,   bay-red;    stem   spotted    with    brown 
scales.     347.     C.  maculipcs  Pk. 
(cc)     Stem  not  spotted  nor  annulate. 

(d)     Stem  very  long,  10-15  cm.,    (8-10  mm.  thick). 

(e)     Stem  round-bulbous  at  base;  on  sphagnum;  gills  and  stem 

at  first   tinged   violet.     348.     V.   sphagnophiliis   Pk. 
(ee)      Stem   not  bulbous,  sube(iual. 

(f)     Spores       subsphocroid;        pileus       yellowish-ochraceous. 

357.     C.   lotif/ipc.s  Pk. 
(ff)      Spores      elliptical;       pileus       reddish-yellow.       361.       G. 
ophiopuH  Pk. 
(dd)      Stem   not   remarkably   long,   4-10   cm. 
(e)     PiliMis    corrugated,    pale    ochre;    gills    violaceous    at    first; 

stem   Hul)et|ual.     352.      ('.   copakotsis   Pk. 
(ee)      Pileus  not  corrugated.  * 

(f)      Pileus    reddish    to    tawny-orange;     stem     stout,   'clavute- 

bulbous;    nowhere  violet.     360.     ('.  tolonitus  I'k. 
(ff)      I'iieus   not   reddish. 

(g)      Pllt'Vis    oiivo    to    smoky-ljrownisli   Or     browiiishdchra- 
ceous. 
(h)      Spores   subglobose. 

(1)      Taste  of  surface  of  pileus  bitlcr;   plant   sooty  olive. 
355.     ('.  inlKittus  Fr. 
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(ii)     Not    bitter;     pileus     brownish-ochraceous;     gills 
olivaceous.     358.     C.  glutinosus  Pk. 
(hh)     Taste  not  bitter;  spores  elliptical, 
(i)     Gills  dark  olivaceous  at  first;  stem  tinged  violace- 
ous.    356.     C.  olivaceus  Pk. 
(ii)     Gills  yellow  at  first;  stem  whitish.    359.    C.  luteo- 
fuscous  Pk. 
(gg)     Pileus  grayish  to  buff  color  or  yellow. 

(h)     Pileus  virgate,    becoming    yellowish    in    age;     gills 
violaceous  at  first, 
(i)     Stem  oval-bulbous  at  base;   at  first  densely  fibril- 
lose.     349.     C.  lanatipes  Pk. 
(ii)     Stem  equal;   pileus  dark  gray.      351.     C.    lapido- 
philus   Pk. 
(hh)     Pileus  not  virgate,  pale, 
(i)      Stem  stout,   clavate-bulbous. 

(k)     Pileus   yellow;    gills   at   first   caesius.      350.      C. 

claricolor  Fr. 
(kk)     Pileus    buff;     gills    pale    violaceous.     353.     C. 
alMdipes  Pk. 
(ii)      Stem  3-7  mm.  thick,  equal. 

(k)     Spores  subglobose;    gills,  caesius  at  first.     354. 

C.  decoloratus  Fr. 
(kk)      Spores   elliptical;    gills  whitish   at   first.     362. 
C.   communis  Pk. 
(AA)     Cuticle  of  pileus  not  composed  of  gelatinous  hyphae,  hence  neither 
viscid  nor  glutinous, 
(a)     Pileus    (and  sometimes  stem)    distinctly  scaly,  usually  large    (ex- 
cept 0.  ftexipes). 
(b)      Scales  pink-red  to  cinnabar-red,  present  on  cap  and  stem;   gills 

whitish  or  pallid  at  first.     368.     C.  holqris  Fr. 
(bb)     Without  red-scales  on  pileus. 

(c)     Stem  marked  by  cinnabar-red  zones;    pileus   tawny-ruf escent ; 

gills  pale  brown.     422.     C.  armillatus  Fr. 
(cc)     Stem  without  red  bands. 

(d)     Pileus,  gills  and  stem  persistently  dark  violet;    stem  long 
and  stout;  spores  12-16  micr.  long;  in  conifer  forests.     375. 
0.  violaceus  Fr. 
(dd)     Pileus  not  violet. 

(e)     Pileus  3ome  shade  of  yellow. 

(f)     Stem  arising  from  a  white  mycelium;   pileus  and  stem 

tawny-yellow.     369.     C.  annulatus  Pk. 
(ff)      Stem  arising  from  a  yellow  mycelium;  pileus  and  stem 
saffron  to  chrome-yellow.     371.     C.  croceocolor  Kauff. 
(ee)     Pileus  brown,  umber  or  chocolate-color. 

(f)      Stem   provided  above  with   a  band-like  annulus;    whole 

plant  soon  chocolate-color.     366.     C.  squamulosus  Pk. 
(ff)      Stem   squarrose-scaly,  brown  to  umber, 
(g)     Gills  at  first  lilaceous  or  purplish;  spores  subglobose, 

5-7  micr.     365.     C.  pholideus  Fr. 
(gg)     Gills   at   first   fulvous-brown;    spores   elliptical,    12x6 
micr.     374.     C.  squarrosus  Clem. 
(^a)     Pileus  not  distinctly  scaly,  rarely  fibrillose  or  tomentose. 
(B)     Wholly  or  in  part  violet,  purplish  or  lilaceous,  at  least  the  gills 
when  young, 
(c)     Pileus  normally  large,  5-10  cm.  broad, 
(d)     Gills  narrow  and  close, 
(e)     Pileus,  gills  and  stem  unicolorus,  pale  violaceous;    spores 

8-10  micr.  long.     377.     C.  argentatus  Fr.  var. 
(ee)     Pileus  brownish-lilac;    stem   whitish,   spores    12-15    micr. 
long.     381.     C.  braendlei  Pk. 


CLASSIFICATIOX   OF  AGARICS  323 

(dd)     Gills  broad,  subdistant. 
(e)     Pileus,  gills  and  stem  unicolorous,  lilaceous;  stem  clavate- 

bulbous.     376.     C.  lilacinus  Pk. 
(ee)     Pileus  and  gills  not  unicolorous. 

(f)      Stem   peronate  or   annulate   from  the  whitish  universal 
veil, 
(g)     Gills  at  first  dull  deep  purple;    pileus  grayish-buff  at 
first;    spores   9-10.5  micr.   long.     364.      C.   subpulchri- 
folius  sp.  nov. 
(gg)     Gills  at  first  pallid,  lilaceous  or  pale  lavender. 

(h)     Pileus    densely    fibrillose-tomentose;    gills    pallid    at 

first;   stem  violaceous.     412.     C.  plumiger  Fr. 
(hh)     Pileus   subglabrous. 

(i)     Pileus   hygrophanous,    purplish-umber,     fading    to 

pinkish-buff.     414.     C.  umidicola  Kauff. 
(ii)     Pileus    not    hygrophanous,    violaceous-fulvous    to 
rusty-fulvous,      micaceous-glistening.        391.        C. 
ca7iinus    Fr. 
(ff)     Stem    not    peronate,    pileus    reddish-gray;    gills    purple. 
379.     C.  piiJchrifolius  Pk. 
(cc)     Pileus  medium  or  small  in  size, 
(d)     Pileus  3-7  cm.  broad    (medium), 
(e)     Stem  distinctly  peronate. 
(f)     Pileus  and  stem  silvery  violaceous-white;    stem  clavate. 

363.     C.  alhoviolacexis  Fr. 
(ff)     Pileus  some  shade  of  dark  purplish  brown;  gills  smoky- 
purplish, 
(g)     Stem  clavate-bulbous,  stout;   spores    8-11    micr.    long. 

411.     C.  torvus  Fr. 
(gg)     Stem  equal   or  subattenuate  downwards;    spores   7-8 
micr.  long.     415.     C.  scutulatus  Fr. 
(ee)      Stem  not  peronate. 
(f)     Stem   marked   by   reddish,   subannular   scales,    subequal, 

4-9  cm.  long.     393.     C.  spilomeus  Fr. 
(ff)      Stem  not  variegated  with  red. 

(g)      Stem  long  or  much  elongated,  8-18  cm.  long,  marked 
by  remnants  of  veil, 
(h)      Pileus   grayish-tawny,    dry;    stem    thickened   toward 
base;    universal    veil    violaceous.     367.     C.  crraticus 
Pk. 
(hh)     Pileus  at  first  violet-fuscous,    hygrophanous,    fad- 
ing; stem  intense  violet  at  first,  attenuated  below; 
veil  whitish.     413.     C.  evernius  Fr. 
(gg)      Stem  rather  short.  3-7  cm.  long. 

(h)      Stem   rather  stout,  7-12  mm.  thick   or  more. 

(i)     Bulb  of  stem  obliquely  marginate-depressed;    gills 
at     first     heliotrope     or     deep     violet.       378.       C. 
ohliquus  Pk. 
(ii)     Bulb  if  present  not  marginate;  stem  bulbous,  clav- 
ate or  tapering  upward, 
(k)      Pileus    reddisliashy,    not    hygrophanous;     stem 
with  an  oval  bulb.     382.     C.    rubrocincrcus  Pk. 
(kk)     Pileus  paler,  without  any  reddish  tinge;   stem 
not   round-l)ull)()Us. 

(I)  Pileus   hygrophanous. 

(m)      Stem  marked  with  remnants  of  a  universal 

veil.     416.     C.  (Ircei>livus  Kauff. 
(mm)      Stem  silky  at  first,  glahroscent.     441.    C. 
sdturuiiivs  Fr.   var. 

(II)  Pileus  not  hygrophanous;  gills  and  flesh  at 
first  only  slightly  violaceous.  392.  ('.  ariomo- 
hts   Fr. ' 
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(hh)     Stem  smaller,  4-7  mm.  thick, 
(i)     Pileus,  stem  and  gills  unicolorous,  pale  violaceous- 
drab;   stem  abruptly  bulbillate  at  base.     394.     O. 
suhtabularis  sp.  nov. 
(ii)     Pileus  not  violet;   gills,  flesh  and    apex    of    stem 
violaceous   at   first. 
(k)     Pileus  hygrophanous. 

(I)  Pileus     chestnut     color     when     moist;      stem 

solid.     440.     C.  imbutus  Fr. 

(II)  Pileus    sooty-brown    to    olive-gray;     in    pine 
woods.     442.     C.  livor  Fr. 

(kk)     Pileus  not  hygrophanous. 

(I)  Pileus    pale    brownish-tan;    stem    solid.     383. 

C.  clintonianus  Pk. 

(II)  Pileus  dingy-white  to  clay-color;  stem  hollow, 
/  very  short.     395.     C.  hrevissimus  Pk. 

(dd)     Pileus  small,  1-3  cm.  broad. 

(e)     Pileus  at  first  conical,  blackish-brown. 

(f)     Stem  subannulate,  slender;   spores  6-7.5x3-4  micr.     419. 

C.  suhflexipes  Pk. 
(ff)     Stem  not  annulate;   spores  7-9x5-6  micr.     456.     C.  ery- 
thr-inus  Fr. 
(ee)     Pileus  campanulate-convex,  chestnut-color, 
(f)     Stem  4-6  mm.  thick.     443.     C.  castaneus  Fr. 
(ff)     Stem  1-2  mm.  thick.    455.     C.  fuscoviolaceus  Pk. 
(bb)     No  violet,  purple  nor  lilac  colors  present. 
(c)     Pileus  large,  5-10  cm.  broad. 

(d)     Bulb  of  stem  oval-clavate  and  dark  brick-red;   pileus  hygro- 
phanous, rufous-brown.     421.     C.  rubripes  Kauff. 
(dd)     Stem  not  red. 

(e)     Pileus  with  a  rufous  tinge  either  when  fresh  or  on  drying, 
(f)     Pileus  hygrophanous,  very  glabrous,  stem  pallid-whitish, 
subclavate.     444.     C.  armeniacus  Fr.     448.     G.  glabrel- 
lus  Kauff. 
(ff)     Pileus  dry,  reddish  to  brownish-orange,  stem  yellow  or 
concolor,  long  and  equal.     387.     C.  whitei  Pk. 
(ee)     Pileus  without  reddish  tinge, 
(f)     Pileus  creamy-yellow,   yellow,   ochraceous,   orange-yellow 
or  rusty-yellow. 
(g)     Stem  peronate  by  a  close-appressed  sheath. 

(h)     Sheath  pale  tawny-yellowish;     pileus    tawny -yellow, 

often  scaly  on  disk.     369.     C.  annulatus  Pk. 
(hh)     Sheath  whitish;  pileus  pale. 

(i)     Pileus  creamy-buff,  large;   spores  subglobose.    370. 

C.  flavifolius  Pk. 
(ii)     Pileus  pale  ochraceous;  spores  elliptical.     372.     C. 
ochraceus  Pk. 
(gg)     Stem  not  sheathed, 
(h)     Pileus  hygrophanous,  dark  ochraceous;  stem  almost 

equal,  subannulate.     423.     C.  morrisii  Pk. 
(hh)     Pileus  not  hygrophanous. 

(i)     Pileus  pale  yellow  to  buff;  stem  white,  caespitose. 

388.     C.  caesjntosus  Pk. 
(ii)     Pileus  and  stem  chrome-yellow  to  rusty-yellow, 
(k)     Pileus  streaked  with  rusty  fibrils;  stem  with  an 

oval  bulb.     385.     C.  autumnalis  Pk. 
(kk)     Pileus  not  streaked;     stem    clavate,    streaked 
lengthwise.     384.     C.  callisteus  Fr. 
(ff)     Pileus  neither  reddish  nor  yellow, 
(g)     Stem  white  or  whitish, 
(h)     Pileus  hygrophanous,  brown  when  moist. 
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(i)     Pileus     conic-campanulate;     stem    clavate;     silky- 

fibrillose.     446.     C.  sp. 
(ii)     Pileus    convex-plane;    stem    tapering   down,    glab- 
rous.    445.     C.  duracinus  Fr.  var. 
(hh)     Pileus  not  liygrophanous,  pale  gray;  stem  clavate- 
bulbous. 
(i)     Stem  peronate  by  a  white  sheath.     373.     G.  cane- 

sce7is  Pic. 
(ii)     Stem  not  peronate. 

(k)     Spores  7-8  micr.  long;  gills  watery-cinnamon  at 

first.     386.     C.  catskillensis  Pk. 
(kk)     Spores   10-12  micr.   long;    gills  at  first  pallid. 
418.     C.  fjriscus  Pk. 
(gg)      Stem  brown  or  fuscescent. 

(h)     Stem  annulate  by  a  white  band;  spores  10-12  micr. 

long.     432.     C.  'brunneofulvus  Fr. 
(hh)     Stem  annulate  at  times  by  a  fuscous  zone;  spores 
S-9  micr.  long.     433.     C.  hrunneus  Fr. 
(cc)     Pileus  medium  size  or  small,  between  1  and  5  cm. 

(d)     Stem  not  very  slender,  more  than  3  mm.  thick,  sometimes 
clavate-bulbous  at  first, 
(e)     Gills  blood-red  or  cinnabar-red;  stem  equal,  not  stout, 
(f)     Pileus  and  stem  tawny-yellow  to  cinnamon-yellow.     408. 

C.  semisanguineus  Fr. 
(ff)     Pileus  and  stem  blood-red  to  cinnabar. 

(g)     Pileus   rather  broader  than   the  length   of  the  stem; 
spores  8-9  x  5-5.5  micr.,  in  oak  woods.     409.     C.  dnna- 
barimis  Fr. 
(gg)     Pileus  narrow,  stem  longer;   spores  6-7x4  micr.;  on 
moss,  conifer  regions.     409b.  C.  sanguineus  Fr. 
(ee)     Gills  not  red. 
(f)     Stem   clavate,  subclavate  or  at  least    tapering    upward, 
often  clavate-bulbous  at  first. 
(g)     Pileus  hygrophanous. 

(h)     Pileus  conic-campanulate  at  first;    on  mosses. 

(i)     Spores     10-12x6    micr.;     stem    long,     cylindrical, 

pallid  to  fuscescent.     390.     C.  gracilis  Pk. 
(ii)     Spores  7-8.5x5-6  micr.;   stem  subzonate  from  the 
veil;   wholly  fawn-brownish.     424.     C.  mamtnosus 
sp.  nov. 
(hh)     Pileus  not  conic. 

(i)     Stem    distinctly    fuscescent,     solid,     pileus     dark 

fuscous-brown.     451.     C.  rubficosus  Fr.  var. 
(ii)     Stem  not  becoming  dark  fuscous. 

(k)      Pileus  white-hoary  at  first    on    a    chestnut-bay- 
browii  ground  color.     450.     C.  subrigcns  sp.  nov. 
(kk)      Not    markedly    wliile-hoary   at    first. 

(I)  Pileus  gruyisli-umber,  with  rufous  tinge  when 

moist.     447.     (\  cnigntus  Fr. 

(II)  Pileus  fuscous-brown,   never  rufous.     449.    0. 
priingtius  Fr.  var. 

(gg)     Pileus  not  hygroplianous. 

(h)     Gills    cadmium-yellow;     narrow;     pileus    and    stem 
olivaceous-cinnamon.     402.    (\  rinnarnotncus  Fr.  var. 
(hh)     Gills  pallid  or  whitish  at  first. 

(i)     PileuH  whitisli.  tinged  pale  yellowish;   stem  varie- 
gated with  pallld-yellowlsh  scales.     396  C.  albidi- 
folius  Pk. 
(il)       Pileus    alutaceous;     stem    subflbriUose,    concolor. 
389.     C.  viodt'stus  Pk. 
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(ff)     Stem   equal,   attenuated    below    or    subventricose;     not 
definitely  thickened  at  the  base, 
(g)     Pileus    watery-brown,    bay-brown    or    chestnut    color 
when  moist, 
(h)     Gills  distant  or  subdistant,  brownish  at  first, 
(i)      Stem  rather  stout,  5-12  mm.  thick. 

(k)      Stem  normally  annulate  by  a  white  zone;   gills 

distant.     434.     C.    distans   Pk. 
(kk)      Stem  not  annulate. 
(1)      Stem    subequal,     gills    brown,    close    to    sub- 
distant.     452.     C.    uraceus    Fr. 
(11)     Stem   equal;    gills   purplish-brown,    distant. 
417.     C.  adustus  Pk. 
(ii)      Stem   3-5   mm.    thick,   pallid    at    first.      453.      C. 
juberinus  Fr.  var. 
(hh)     Gills  close  or  crowded. 

(i)      Stem  with  remnants  of  the  veil;    gills  brownish- 
ochre  at  first;  spores  7x3.5  micr.     435.     C.  nigrel- 
lus  Pk. 
(ii)      Stem  subsilky;  gills  reddish-umber  at  first;  spores 
7-10  X   6.5   micr.     454.     C.  prae-pallens  Pk. 
(gg)     Pileus   not  dark  brown, 
(h)     Flesh  olivaceous  to  green. 

(i)     Pileus    and    stem    fulvous    to    tawny-fulvous.     407. 

C.  malicorius  Fr. 
(ii)     Pileus  and  stem  light  olive.     410.     C.  raphanoides 
Fr. 
(hh)     Flesh  not  olivaceous-green, 
(i)     Stem  stout,  8-12  mm.  thick. 

(k)     Pileus,  gills  and  stem  yellow;  spores  subglobose. 

404.     C.  luteus  Pk. 
(kk)     Pileus,  gills  and  stem  white  or  whitish,  taste 
bitterish.     397.     C.  ochroleuciis  Fr. 
(ii)     Stem  3-6  mm.  thick. 

(k)     Stem  peronate  by  a  yellow  sheath;  gills  saffron- 
yellow;    pileus   rusty    color    when    moist.     425. 
C.  paludosus  Pk. 
(kk)      Stem  not  peronate. 

(I)  Stem  with  white  annular  zone;  pileus  yellow- 

ish, fragile.     426.     C.  Mnnuleus  Fr.  var. 

(II)  Stem  not  annulate. 

(m)     Pileus  hairy,  tawny;    stem  short,  pallid  to 

pale  tawny.     400.     C.  hasalis  Pk. 
(mm)     Pileus  silky    to    appressed    tomentulose; 
gills  yellow, 
(n)      Stem  rather  long,  4-10  cm. 

(o)     Pileus   obtusely   conic-campanulate,   ruf- 
ous-fulvous;   with   stem   streaked  with 
rufous-fulvous  fibrils.     403.     C  croceo- 
,  conns  Fr. 

(oo)     Pileus    campanulate-convex,    yellowish- 
cinnamon,  tawny,    etc.,    stem    chrome- 
yellow.     401.     C.  cinnamomeus  Fr. 
(nn)      Stem  short,  2-4  cm.  long. 

(o)  Spores  10-12.5'  micr.  long;  pileus  cinna- 
mon-brown; odor  of  radish.  405.  C. 
aureifolius  Pk. 
(oo)  Spores  6-7  micr.  long;  pileus  cinna- 
mon; gills  saffron-yellow  to  orange. 
406.     C.  croceofoUus  Pk. 
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(dd)     Stem  slender,  1-3.5  mm.  thick, 
(e)     Pileus  conical,  then  campanulate. 

(f)     Pileus  fibrillose-hairy,  fuscous  to  umber. 

(g)     Stem  slender,  with  delicate  white  zones,  fuscescent. 
(h)      Spores  10-12x5-6.5  micr.     429.     C.  iUopodius  Ft. 
(hh)      Spores  6-8x4-5  micr.     439.     C.  paleaceus  Fr. 
(gg)      Stem  short  annulate  by  single  median  whitish  zone, 
fuscescent.     431.     C.  impoUtus  sp.  nov. 
(ff)     Pileus  glabrous,  or  soon  glabrous. 

(g)     Pileus  not  hygrophanous,  chestnut  color;  spores  large, 

15-16  micr.  long.     398.     C.  sericipes  Pk. 
(gg)     Pileus  hygrophanous,  watery-brown,  fulvous  or  chest- 
nut color  at  first, 
(h)      Stem  attenuated-subrooting,  sooti  rigid,  whitish  and 

shining  when  dry.     459.     C.  scandens  Fr. 
(hh)     Stem   equal. 

(i)     Stem  "rubello"-tinged  or  yellowish  at  first. 

(k)      Stem  pallid  or  rufous-tinged;    pileus  even,  with 

blackish   umbo.     457.     C.   decipicns  FY. 
(kk)      Stem   yellowish   at  first;    pileus    striate    when 
moist.     462.     C.  acutus  Fr. 
(ii)      Stem  not  yellowish. 

(k)     Growing   on    decayed   wood,   gills    broad;     stem 

cingulate.     460.     C.  Ugnarius  Pk. 
(kk)     Not   on   decayed   wood. 

(I)  Gills  narrow;   pileus  pale  chestnut  color  when 

moist,      spores     8-10     micr.     long.       461.       V. 
acutoides  Pk. 

(II)  Gills  rather  broad;  pileus  watery-cinnamon 
when  moist;  spores  7-8  micr.  long.  458.  C. 
Iriicopus   Fr.   var. 

(ee)     Pileus  campanulate-convex  to  plane. 

(f)      Pileus  canescent  with  superficial   fibrils.     438.     C.  hemi- 

trirhus  Fr. 
(ff)     Pileus   glabrous,   chestnut-brown    when    moist. 

(g)     Pileus    not    hygrophanous,    umbo    blackish.     399.     C. 

castajiellus   Pk. 
(gg)     Pileus  hygrophanous. 

(h)     Spores    10-12    micr.    long;    stem    2-4    cm.    long;    gills 
at    first    yellowish,    cream    color    or    whitish.     428. 
C.   had  ills'  Pk. 
(hh)     Spores  6-7.5  micr.  long. 

(i)     Gills      rufous-cinnamon;      stem     fuscescent,     with 

whitish  median   annulus.     436.     (\   rifiidus  Fr. 
(ii)      Gills      yellowish      or      yellowish-cinnamon;     stem 
pallid,  spotted   by   subannular,   white   zones.     427. 
C.  castancuidcs  Pk. 

SUBGENUS  M)  .\  \('ll  M :  l'r(.\i<l(Ml  wiih  a  -liniiinii.^  ci-  risild 
univor.siil  Ncil  ;  pilcii.^^  iiml  siciii  liccdinin^  liolislicd  Itv  llic  iliviui;  of 
the  <;lut«'ii. 

Tllis   f^I'OUp    (•«H-|-('S|»(ilnls    to    llic   sill>^riiiis    Liiiiiiciiiiu    ol     Mir    ^iclilis 

Hyjjr()I»lioni's.  The  cnlirc  jiImiiI  when  yoiiiij,'  is  covcicd  \\\  a  dilVcr 
(Mitiatcfl  ^('lal  iiioiis  layer  wliirli  liccoincs  j^liil  iii(»iis  in  iiioisi  w  callici-, 
and  wliicli  luraks  iiji  on  llir  slmi  .so  as  lo  lease  shn-ils.  jialelies 
or  riuf^s  of  vaiions  de^i-ees  of  delinileness.  In  some  species  ilie  ^hi 
tiiums  i-eninants  on  the  sleni  are  \«'i\'  thin  and  sidies  anesceii  I  and  not 
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easily  made  out ;  iu  others,  e.  g.  C.  mucipuus,  the  thick  layer  of  the 
universal  veil  is  cracked  and  torn  crosswise,  and  the  resultant  bands 
or  rings  are  rather  marked  and  persistant,  while  in  still  other  cases 
the  stem  is  peronately  but  very  thinly  sheathed.  Because  of  their 
great  variability,  especially  in  color,  which  varies  with  habitat, 
weather,  age,  etc.,  the  species  of  this  group  have  as  yet  uncertain 
limits  and  are  differently  interpreted  by  different  authors. 

309.     Cortinarius  mucifluus  Fr.     (Edible) 
Epicrisis,  1836-38. 

Illustrations :    Fries,  Icones,  PL  148,  Fig.  1. 
Cooke,  111.,  PI.  740  (fresh  condition). 
Cooke,  111.,  PI.  738  (older  stage,  as  C.  collinitus). 
Gillet,  Champignons  de  Finance,  No.  206  (as  C.  collinitus). 
liicken,  Die  Blatterpilze,  PI.  34,  Fig.  1  (as  0.  collinitus). 
Michael,  Fiihrer  f.  Pilzfreunde,  Vol.  Ill,  No.  85  (as  C.  col- 
linitus). 
N.  Y.  State  Mus.  Rep.  48,  PI.  13,  Fig.  1-6  (as  C.  collinitus). 
Plate  LXIII  of  this  Report. 

PILEUS  3-8  cm.  broad,  at  the  very  first  subglobose,  then  cam- 
panulate-convex  and  margin  incurved,  finally  campanulate-expanded 
to  plane,  obtuse,  glutinous  when  moist,  the  gluten  derived  from  the 
very  thick  gelatinous  pellicle  varying  in  color  from  whitish  when 
young  to  straw-i/ellow,  orange-yelloio  or  tawny-fulvous,  sometimes 
stained  with  rusty  or  sulphur  hues,  shining  when  dry.  FLESH 
pallid  or  stained  in  age  with  yellow  or  rust  color.  GILLS  at  first 
pallid  or  grayish-ichite  (caesious),  then  clay  color  to  rusty-cinna- 
mon, adnate  to  subemarginate,  medium  broad,  close.  STEM  6-12 
cm.  long,  7-12  mm.  thick,  cylindrical  or  tapering  downivard,  rather 
stout  from  the  first,  rigid,  spongy-stuffed,  at  the  very  first  whitish 
and  covered  by  the  thick  gelatinous  layer  of  a  universal  veil,  which 
cracks  transversely,  forming  scaly,  thick,  sometimes  squarrose  hands 
of  dried  gluten,  especially  below,  soon  becoming  discolored  and  then 
yellowish,  rusty  or  tawny,  terminating  above  with  the  discolored 
cortina  in  the  form  of  a  collapsed  ring.  SPORES  10-13  x  6-7  micr. 
(rarely  up  to  14.5  micr.  long),  almond-shaped,  tuberculate,  in- 
equilateral-elliptic, rusty-cinnamon  in  mass.  BASIDIA  4-spored, 
36-42  X  J)  10  micr.     ODOR  and  TASTE  not  marked. 

Gregarious.     In  low,  rich  ground  of  coniferous  or  frondose  woods, 
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copses,  swamps,  etc.,  among  mosses  or  on  linmns,  or  rich  loam. 
Throughout  the  State.     August-October.     Frequent. 

This  species  is  distinguished  from  all  others  by  its  peculiar  trans- 
verselv-banded  stem,  althongli  often  only  the  lower  portion  shows 
this  character  distinctly.  Tlie  white  cortina  extends  down  the  stem 
inside  the  gelatinous  layer  as  a  soft,  (loccose  layer,  and  when  the 
outer  glutinous  layer  breaks  across  on  drying,  the  floccose,  cortinate 
layer  is  exposed  and  gives  the  floccose  effect  to  the  bands.  The  young 
plants  often  arise  deep  in  tlie  humus,  and  the  stout  stem  at  this 
time  has  almost  the  diameter  of  the  young  cap.  The  gluten  on  the 
upper  half  of  the  stem,  often  of  most  of  the  part  above  the  sub- 
stratum, is  inclined  to  dry  or  dissolve,  so  that  the  diflfracted-scaly 
character  is  found  only  in  the  lower  protected  part.  In  the  young 
stage  the  arrangement  of  the  two  veils  can  be  easily  made  out. 
It  is  edible  but  should  be  jjeeled  before  cooking. 

This  is  Cortinarkis  collinitus  Fr.  of  all  authors,  except  of  Fries 
himself.  Of  this  I  satisfied  myself  by  an  examination  of  the  plates 
of  Fries  which  are  deposited  in  the  Eoyal  Museum 'at  Stockholm, 
Sweden,  and  by  collections  around  Upsala  and  Stockholm.  In 
the  persistently  moist  climate  of  that  region,  the  thick  rings  on  the 
stem  develop  much  nioro  inn-fectly  than  with  us,  and  this  is  well 
shown  by  Fries  in  the  jjuhlislicd  ]»late  in  Icones  referred  to  above. 
Furthennore,  there  exists  in  the  same  collection  an  unpublished 
plate  by  Fries,  marked  ('.  collinitiix  Fr..  illustrating,  in  all  its 
stages,  a  ])lant  fr('(iu('iil  in  conitcr  toi-rsts  around  Stockholm.  This 
is  very  similar  to  (\  ci/Hnilrijici^  Kauff.,  differing  only  in  having 
larger  si)ores.  Fries,  himself,  has  brought  about  tlie  confusion,  in 
his  description  of  the  two  species.  For  example,  the  description 
accomi)anying  Plate  148,  Fig.  1.  in  Icones,  does  not  ai)ply  to  those 
figures,  nor  does  his  descrii)lion  of  <'.  collinitus  in  any  of  his  works, 
apply  to  the  figures  of  the  unpublished  jjlate  at  Stockholm.  Start- 
ing with  his  description  of  ('.  collinitus  in  "Systema,"  where  he 
says  the  gills  are  "purjturascens"  or  "viola.scens,''  he  gradually 
changes  it  in  his  later  woi-ks,  an<l  in  Hymen.  ICurop.  deseribes  them 
as  at  first  ''argillaceous"  or  "caesious."  In  Systenia  the  scales 
are  said  to  be  'oppressed"  to  the  steni,  and  his  wlude  4liagnosis  in 
the  Syslenia  might  In'  interpreted — although  soinewlial  tor«»Ml 
to  ri'ler  to  liis  un|iulilislif(|  [ihite.  in  \  lew  of  llirse  ImcIs,  I  iiiive 
ventured  to  correct  what  appears  to  ha\e  becunu'  an  established 
error.  In  the  case  of  the  descriptions  tin*  inattei'  rt-mains  debatable, 
but   llieie  can  lie  no  dnul)!   alioul    llie  plates. 

This  is  a  \i'\\    \aiialilc  species,  an<l   a   nninbei'  of  ecological    forms 
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might  be  separated.  Eickeii  has  discovered  two  forms  with  different 
spore  sizes,  one  which  he  calls  the  type  has  spores  13-15  x  7-8  micr. ; 
the  other,  which  he  calls  var.  repanda  has  spores  11-13  x  G-7  micr. 
All  collections  examined  by  me,  inclnding  two  of  Peck's  and  several 
from  Ithaca,  N.  Y.,  yielded  the  spore-size  given  in  my  description. 
Two  of  Peck's  collections,  from  Sand  Lake  and  Catskill  Mountains 
referred  to  in  his  23rd  Report,  when  examined  had  spores  measuring 
15-19  X  7-8.5  micr.,  and  in  other  respects  showed  that  they  did  not 
belong  here,  but  are  probably  close  to  C.  muscUjenus  Pk. 

310.     Cortinarius  cylindripes  Kauff. 
Bull.  Torr.  Bot.  Club,  Vol.  32,  p.  321,  1905. 

Illustrations :     Ibid,  Fig.  2,  p.  306. 

Jour,  of  Mycology,  Vol.  13,  p.  36,  PI.  98,  1907. 
Mycological  Bull.,  Vol.  V,  Fig.  244,  p.  318,  1907. 
Plate  L.XIV  of  this  Report. 

PILEUS  3-7  cm.  broad,  venj  gliitmous  at  first  and  shining,  later 
opaque,  at  the  very  first  lavender,  then  yellowish  with  a  violaceous 
tinge,  at  length  brownish-ochraceous,  somewliat  stained  by  these 
colors  at  various  stages,  obtusely  orbicular  wlien  young,  then  cam- 
panulate  and  expanded,  rather  small  in  comparison  with  the  length 
of  the  stem,  margin  incurved  and  pellucid-striate,  surface  smooth^ 
at  length  long  it  u  din  all  ij  icr'inlded.  FLESH  thick  on  disk,  thin  else- 
where, violaceous,  soon  sordid-white.  GILLS  rather  broad,  at  length 
5-8  mm.,  adnate,  emarginate,  not  attenuate  in  front,  violaceous  or 
lavender  when  young,  becoming  pale  cinnamon,  not  crowded,  thin^ 
edge  serratulate-Ilocculose  and  paler,  somewhat  wrinkled  at  the 
sides  but  not  veined.  STE^I  8-10  cm.  long,  5-9  mm.  thick,  elastic, 
remarkahly  equal,  covered  by  a  violaceous,  glutinous,  universal  veil, 
which  remains  as  evanescent,  adnate  patches  and  at  its  junction 
with  the  partial  veil  as  a  slight  annulus,  smooth  or  fibrillose-striate 
at  the  apex,  violaceous  to  dingy  wliite  within,  solid  stuffed. 
SPORES  almond-shaped,  rough-tuberculate,  inequilateral-elliptic, 
12-15x6.5-8  micr.,  dark  brown.  BASIDIA  40-45x10-13  micr.,  4- 
spored,  with  sterigmata,  5-7  micr.  long.  ODOR  and  TASTE  not 
specific. 

Gregarious  or  subcaespitose.  On  low,  rich  ground  or  humus, 
conifer  and  frondose  woods.  Throughout  the  State.  From  late  July 
to  early  October.     Frequent. 
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C.  cylindripcs  usually  occurs  iu  considerable  numbers  where 
found.  Its  cylindrical  stem  is  at  first  a  beautiful  pale  azure-blue, 
due  to  the  thin  universal  veil,  which  fades  and  leaves  whitish  thin 
patches  which  sometimes  disappear.  The  species  corresponds  to 
Fries'  species,  figured  in  his  unpublished  plates  at  Stockliolm  and 
named  C.  colli  nit  us.  (See  notes  under  C.  iiiiicipKiis.)  Specimens 
of  that  species  collected  in  Sweden  are  in  my  herbarium  and  have 
spores  measuring  U-IS  micr.  long,  much  larger  than  in  the  American 
form.  I  consider  tliat  species,  common  around  Stockliolm.  as  Fries' 
original  C.  collinitHs.  Our  species,  described  above,  has  violaceous 
or  blue  tints  just  like  that  one,  and  as  Fries  has  descidbed  no  other 
species  to  which  the  Stockholm  plants  could  be  referred,  the  indi- 
cation is  strong  that  he  considered  them  C.  colli  nit  us.  For  the 
present  the  dillerence  in  the  spore  size  will  be  sullicient  to  keep 
C.  cylindripcs  distinct.  The  violaceous  gills,  etc.,  distinguish  C. 
cylindripcs  from  both  Fries'  and  Kicken's  conception  of  ('.  mucosus, 
and  from  the  related  species  of  Peck:  C.  muscigcnus  Pk.,  C.  splcn- 
didus  Pk.,  and  C.  clatior  pullidifolius  Pk. 

311.     Cortinarius  muscigenus  Pk. 
N.  V.  State  Mus.  Kep.  -11,  1888. 

^'PIIjEL'S  .*!  (i  cm.  broad,  at  lirst  ovate,  llicu  convex,  or  concave 
from  the  recurving  of  the  margin,  subumbonate,  glabious.  viscose 
with  a  separable  pellicle^  tawny-orange  and  w  idcly  striate  on  the 
margin  when  moist,  tawny  and  shining  when  dry.  l"'Ll"]Sn  dingy 
white,  tinged  with  yellow.  (ilLLS  broad,  ventrbosc.  adnalc  wiih  a 
broad,  shallow  emargiiialion,  somewhat  rugose  on  the  sides,  i/rlloic- 
ish,  becoming  cinnamon.  STI'.M  7-1(1  cm.  long,  (is  mm.  ibick, 
elongated,  subiMpial,  rlsci<l,  even,  silky,  soTnl,  irliilr  <>r  irhit ish." 
SPOKFS  iilniond  slia|.e<l.  immli  i  nlieicnlate.  II  17.\7'.»  micr.  i  rarely 
Up  to  1S..~)  micr.  long  t . 

"Mossy  ground  nnder  balsam  trees.  W'ii  tenbi'ig  Monnlains, 
New  'S'oik.     Septemltei-." 

This  species  ai)pears  to  have  llu*  slalnic  of  ('.  i\ulinitri prs,  but 
has  larger  spores  and  lacks  the  violace<»ns  colnr  entirely.  'I'lie 
spores  of  the  Iyi>e  specimens  aif  laiger  than  gi\en  liv  I'eck  in  the 
original  description,  'i'he  color  of  the  pileus  is  similar  to  llial  of 
C.  niucifluus  Vr. 

Coil iuariiis  spUiiilKl its  I'k.  i  N.  \'.  Slale  Mns.  Krp.  •_".!.  ls7S|, 
<lin'ei's  fi'oni  ('.  Ill  iis(if/(  II  us  in  smaller  size  and   riohn-i  ous  shin.     Its 
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spores  are  similar,  15-18  x  G-8  micr.,  larger  than  given  by  Peck.  The 
dried  tyj>e  specimens  indicate  that  they  are  closely  allied,  and  that 
one  is  a  variety  of  the  other. 

Cortinarius  elatior  pallidijolms  Pk.  is  also  probably  a  variety  of 
C  muscigenus  Pk.  The  spores  are  the  same,  15-17.5 x 7.5-9  micr., 
but  the  stem  is  tinged  with  lilac.  Both  varieties  have  a  shorter  stem 
than  G.  muscigenus,  and  the  caps  are  said  to  be  pale  fuscous,  al- 
though in  the  dried  specimens  they  have  the  same  shining,  tawny- 
tan  color  as  in  that  species.  The  last  variety  is  described  and  fig- 
ured in  N.  Y.  Mus.  Rep.  54,  1901. 

312.  Cortinarius  submarginalis  Pk. 

N.  Y.  State  Mus.  Bull.  .51,  1902. 
Illustrations :     Ibid,  Plate  L,  Fig.  G-10. 

"PILEUS  5-10  cm.  broad,  firm,  convex  becoming  nearly  plane, 
concave  by  the  elevation  of  the  margin,  viscid  when  moist,  yellowish- 
trown,  generally  a  little  paler  on  the  rather  definite  and  commonly 
fihrillose  margin.  FLESH  whitish.  GILLS  thin,  close,  rather 
broad,  adnate,  creamy-yellow  when  young,  soon  cinnamon.  STEM 
7-15  cm.  long,  8-12  mm.  thick,  elongated,  equal  or  slightly  thickened 
at  the  base,  solid,  silky-fibrillose,  slightly  viscid,  whitish  or  pallid." 
SPORES  almond-shaped,  slightly  rough,  10-12.5  x  5-6  micr. 

"Low  moist  places  in  Woods.  Bolton,  New  York.  August.  The 
margin  is  separated  from  the  rest  by  a  definite  line,  is  6-12  mm. 
broad  and  conspicuously  fibrillose."  The  description  is  adopted 
from  that  of  Peck. 

313.  Cortinarius  sphaerosporus  Pk. 

N.  Y.  State  Mus.  Rep.  26,  1874. 
Illustration :  Plate  LX^'  of  this  Report. 

PILEUS  3-7  cm.  broad,  hemispherical-convex  then  expanded- 
plane,  glabrous,  even,  ivith  a  thick  gelatinous  straw-yellow  pellicle, 
which  is  glutinous  when  moist.  FLESH  thin  on  margin,  violaceous 
at  -first,  soon  pallid.  GILLS  violaceous  at  the  very  first,  soon  whitish 
then  cinnamon,  adnate-subemarginate,  close,  rather  broad.  STEM 
5-10  cm.  long,  5-8  mm.  thick,  subclavate  or  tapering  upward,  equal 
above,  spongy-stufted,  glutinous  ivhen  moist  from  the  thin  universal 
veil,  ivhich  on  drying  leaves  thin  yellowish  patches  on  the  lowei* 
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portion^  apex  at  first  pale  violaceous,  soou  white.  SPOKES  oval- 
subglobose,  slightly  rough-punctate,  G-7.5  x  5.5-0.5  niicr. 

In  low,  moist  woods  or  swamps.  August-September.  Coniferous 
regions.    Infrequent. 

This  species  corresponds  closely  Avith  the  European  C.  dclibutus 
Fr.  which  also  has  subglobose  spores.  In  the  American  plant  the 
spores  are  constantly  a  little  smaller,  as  shown  by  two  collections 
from  Sweden.  In  that  siiecies  the  spores  measure  7-8.5  x  G-7  micr. 
Britzelmayr  reports  under  the  name  C.  delihutus,  a  species  with 
spores  14-lG  x  G  micr.  Such  a  plant,  with  all  other  characters  simi- 
lar to  C.  delihutus  Fr.,  has  been  collected  by  me,  but  not  sufficient 
data  are  at  hand  to  describe  it.  It  is  possible  that  C.  hcrlcslanus 
(Pk.)  Sacc.  of  which  the  spores  of  the  type  specimens  measure  7-8  x 
6-G.5  micr.,  is  a  form  of  the  Eurojiean  C.  delibutus  Fr.,  but  its  stem 
has  a  rounded  bulb. 

314.     Cortinarius  vibratilis  Fr. 
Syst.  Myc,  1821. 

Illustrations:    Cooke,  111.,  Plate  714:. 

Gillet,  ChaiMpignons  de  France,  !No.  25G. 
Kickeu,   Blallerpilze,  PI.  ;>5,  Fig.  2. 

PILEUS  2-5  cm.  broad,  snrfacr  hitter  to  the  (ante,  convex,  obtuse, 
gibbous,  with  a  fjJutinoux  prlliclc.  hygrophancms,  yellow,  ocJirei/el- 
low  to  ftdroiis-i/clloir.  jialci-  when  di-y,  ii,lal»rous,  even.  FLESH  soft, 
thin  excei)t  disk,  while  or  whitish,  hitler.  GILLS  adiKite  to  slinhtli/ 
subdccurre)it  or  subcmarginate,  tliin,  ch)se,  rather  narrow,  jiallid 
to  pale  ocliraceous,  then  pale  ochraceous-cinnamou.  STEM  :*>  7  cm. 
long,  variable  in  h'ligth,  4-1(1  mm.  thick,  siibclavatc  or  ia]»('ring 
either  way,  sojt,  pure  white,  clothed  irhcn  i/ou)i<i  hij  <i  i/lutiuous^ 
hyaline,  universal  veil  which  soon  dries,  olieii  viscid  only  at  base, 
soft-stulTcMl.  SPOKiOS  nai-i-owly  elli]tti<;il.  ;iliiiosl  smooth,  (17.5x4-5 
micr.  P>ASI1)1A  2(;  2S  x  7  micr.,  1  spore(l.  (>1K)K  mild  or  snbaro- 
matic.      T.\S'riO  of     rr(ri/  pari   iiitciisrii/  hlllrr.     ('(HII'INA    while. 

In  conifer  and  li-ondusc  woo<ls,  am<»ii;^'  leaves  or  hiiiiins. 
Throughout  the  State.     A  iigiist  SepteiidxT.      I  iifri'iiuent. 

The  American  |>laiil.  named  ('.  (tiiKiras  1»\  i'eck,  does  not  ditVer 
from  ('.  rihriil His  Vv.  as  it  occiii-s  aioiiinl  Stockholtii.  The  spores, 
bittei-  taste  of  all  jiarts  and  the  hyaliiii'  gluten  of  the  universal  veil 
are  the  same.  C  ainaras  IMc.  was  oi-igiually  referred  to  the  s»d)- 
geuus    I'hlegniaciuMi     l  \.    ^■.    State    .Mus.    Kep.    .'.L',    |..    .",0,    1S7'.»|     but 
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later,  Dr.  Peck  referred  it  to  its  proper  position.  C.  vihratilis 
is  distiugiiislied  by  its  pure  white  stem,  pallid  gills  and  yel- 
low cap;  tlie  last  may  take  on  fulvous  or  rufous  brown 
hues  on  the  disk.  An  occasional  individual  of  larger  di- 
mensions occurs.  The  stem  varies  in  length  and  shape,  and 
in  mossy  wet  places  often  becomes  more  elongated.  The 
gluten  often  drips  from  the  edge  of  the  cap  in  moist  weather  and 
on  drying  the  cap  becomes  shining.  This  species  might  be  confused 
with  C.  catisticuin  Fr.,  unreported  in  Michigan,  in  which  only  the 
viscid  pellicle  of  the  pileus  is  bitter.  Two  other  European  species, 
C.  onollitiis  Fr.and  ('.  crystallinus  Fr.  possess  bitter  flesh  and  some- 
Avhat  similar  colored  caps,  but  they  belong  to  the  subgenus  Phleg- 
niacium  and  their  stems  are  not  pure  white. 

315.     Cortinarius  sterilis  Kauff. 

Torr.  Bot.  Club  Bull.,  Vol.  32,  1905. 

Illustrations :     Ibid,  Fig.  1,  p.  304.    ■ 

Jour,  of  Mycol.,  Vol.  13,  PI.  96,  p.  36,  1907. 
Mycol.  Bull.,  Vol.  5,  Fig.  242,  p.  316,  1907. 

PILEUS  1.5-4.5  cm.  broad,  suborbicular  when  young  then  convex- 
expanded,  margin  incurved,  drab,  drai-gray  to  olive  hujf,  even, 
smooth,  viscid,  somewhat  umbonate  at  times.  FLESH  white,  soft, 
thin.  GILLS  relatively  broad,  4-6  mm.,  drab-gray  at  first,  then  light- 
cinnamon,  rounded  behind,  then  emarginate,  not  at  all  ventricose, 
rather  crowded,  edge  serratulate  and  white,  later  eroded,  provided 
with  sterile  cells.  STEM  4-8  cni.  long,  4-6  mm.  thick,  at  base  up  to 
10  mm.,  clavate  or  tapering  upward,  solid,  spongy,  or  tapering  up- 
ward, dingy-white,  tinged  with  light  blue  toward  apex,  clothed 
w'hen  fresh  with  the  delicate  patches  of  the  viscid,  universal  veil, 
which  is  of  the  same  color  as  the  pileus,  within  pale  bluish  at  apex, 
white  below.  SPORES  subsphoeroid,  almost  smooth,  6-7  x  5-6.5 
micr.    CORTINA  white  or  sordid. 

Gregarious  in  sw^^mps  of  cedar,  etc.  Bay  View.  August-Septem- 
ber.   Rare. 

The  spores  and  tlie  peculiar  color  of  cap  and  veil  distinguish  this 
species.  It  has  been  found  only  twice,  in  low,  wet,  sphagnous  or 
mossy  swamps.  Its  name  refers  to  the  sterile  cells  on  the  edge  of 
the  gills. 
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316.     Cortinarius  iodes  B.  &  C. 

PILEUS  2-0  cm.  broad,  cainpanulate-convex,  glabrous,  even,  tritli 
a  tou(/h,  viscid,  Hi'iKinOtJe  jhljiclc,  dark  violet  to  piirplifihy  at  length 
often  .velb>\visli  on  tlie  disk.  FLESH  thick  on  the  disk,  abruptly 
thin  on  tlie  margin,  violaceous  then  paler.  GILLS  adnate,  close, 
moderately  broad,  violaceous  at  jirst,  then  gray-cinnamon.  STEM 
5-7  cm.  long,  ecpial  oi-  clavate-thickened  or  tapering  to  either  end,  4-8 
or  .")-!.■)  mm.  thick,  viscid,  solid,  subtibrillose.  CORTINA  pale  vio- 
lactMdis.  SPOKES  broadly-elliptical,  minutely  rough-punctate,  8-10 
X  (;-<;..")  micr.    TASTE  m/W.    ODOR  none. 

(Jregarious  oi-  snbcaesj)itose.  On  the  ground  in  low,  wet  places 
ill  woods.     August.     Detroit.     Infrequent. 

Tliis  is  very  similar  in  color  and  stature  to  C.  iodcoidcs  but  lacks 
the  bitter  taste  of  the  i^ellicle  of  the  cap.  The  color  is  deeper  and 
Ihc  sjtores  arc  larger  than  in  that  species.  It  a])pears  to  be  related 
to  the  European  ('.  salov  Vv.  which  has  similar  colors  bjit  whose 
s})ores  ai<'  truly  sjiherical.  It  has  been  received  from  the  eastern 
]»art  of  the  T'nited  States  where  it  occurs  more  frequently. 

317.     Cortinarius  iodeoides  s]").  nov. 
lllustniliuii  :      I'lale  L.W'I  of  this  Report. 

PlLl^rS  1*  .")  (III.  hfiiad.  convex  then  expanded,  broadly  unibonate 
to  plane.  d< ,  j)  hirnidev-violet  or  hhiisJi-violet  when  i/ounf/  or  fresh, 
fading  in  li\  id  asiiy.  soiiietiines  faintly  yellowish  or  butT-sj)otted, 
villi  II  hllhr  jKlliclr  irliiili  is  iiliitinoiis  when  moist  or  young,  gla- 
iiroiis.  e\('ii.  I'LllSIl  at  lirst  pale  vi(tlaceous,  soon  white,  thin  on 
maigiii,  Iliickish  on  disk.  <;ILLS  adnate  then  eniarginate.  rather 
narrow,  close,  pale  violaceous,  soon  irliitisji,  at  length  ])ale  oehra- 
(•e()ns-ciiiiiaiiioii.  STll.M  Ll  (i..~)  cm.  bnig,  cla\  ate  t  liickeiie(l  al  base  or 
variously  thickened  or  snl)conipressed,  IS  mm.  thick,  white  but 
eoveved  irjicji  i/oiiiit/  hi/  tin'  lliin,  delieatel i/  violaceous,  (flutinous, 
universal  nil,  sliilVed.  silky  oi-  glabrous.  Sr()i{|]S  elliptical,  al- 
most smooth,  7  7..">  x  I  !..">  mici'.,  |tale  ferruginous  cinnamon  in  mass. 
ODOR  iKUie  or  slight.  TASTIO  of  (lesh  niibl,  of  pdlidc  nf  pilms 
hitter. 

Siibc.iespitose  or  giegarioiis.  .\iiioiig  leaf  mold,  often  hidden  by 
lea\es,  in  I'l-oiidose  woods  of  iii,i|ile.  o;ik,  elc.  .\  iigiisl  ( )clober.  Ann 
Arbor.    .\e\\    Kichinonil.      .More   frc(|iiciil    than    the   jireceding. 

This  species  is  easilv  confused  with  ilic  |ireceding,  but  is  clearly 
<lisiinct    because  of   the   bitter   surface  of   ihf   cap   which    is  (piickly 
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recognized,  and  the  different  spores.  A  more  careful  comparison 
shows  slight  differences  in  the  colors.  It  is  often  hidden  by  the 
leaves,  especially  in  the  late  fall. 

318.     Cortinarius  heliotropicus  Pk. 
N.  Y.  State  Mus.  Bull.  94,  1905. 
Illustration:     Ibid,  PL  P.,  Fig.  1-7. 

'TILEUS  2.5-6.5  cm.  broad,  broadly  ciimpanulate,  convex  or 
nearly  plane,  fibrillose,  viscid,  heliotrope-purple,  generally  spotted 
or  variegated  hy  yellowish-white  spots.  FLESH  whitish,  thin. 
GILLS  narrow,  thin,  close,  rounded  behind,  adnexed,  concolorus 
with  the  pileiis  tvhen  young,  cinnamon  when  mature.  STEM  3.5-7 
cm.  long,  4-8  mm.  thick,  firm,  solid  or  spongy  within,  usually  slightly 
thickened  at  base,  silky-fibrillose,  viscid,  whitish  and  spotted  tvith 
purple  or  colored  like  the  pileus,  white  within.  SPORES  10-12.5  x 
5-6  micr.,  elliptic.  TASTE  mild  or  slightly  acrid.  ODOR  slightly 
of  radish. 

"In  woods.     Smithtown,  New  York.     August. 

"This  is  one  of  the  most  beautiful  species  of  Cortinarius.  In 
some  specimens  the  spots  on  the  pileus  are  large  or  confluent,  in 
others  they  are  almost  or  entirely  absent,  but  usually  they  are  small 
and  distinct.  The  purple  color  of  the  gills  is  persistent  for  some 
time.  In  large  specimens  the  margin  is  sometimes  adorned  by  fibril- 
lose  scales  of.  the  veil." 

This  and  the  two  preceding  are  all  of  medium  size  and  beautifully 
colored.  The  description  and  notes  are  adopted  from  Peck.  This 
species  seems  to  differ  from  C.  iodes  mainly  in  the  larger  spores  and 
perhaps  in  taste  and  color. 

SUBGENUS  BULBOPODIUM:  Stem  dry,  at  first  hidden,  then 
usually  stout,  with  a  thick,  abrupt,  marginate-depressed  bulb,  to 
whose  margin  is  attached  the  cortina ;  the  universal  veil  is  either 
manifest  or  lacking  in  the  young  stage.  Pileus  with  a  viscid  pell- 
icle; equally  fleshy. 

This  is  the  section  "Scauri"  of  Fries.  The  structure  of  the 
bulb  and  the"  development  of  the  stem  is  unique  among  the  Cor- 
tinarii,  and  the  group  deserves  equal  rank  with  the  other  subgenera. 
The  "button"  stage  of  the  young  plant  consists  only  of  pileus  and 
bulb,  the  former  smaller  than  and  closely  pressing  on  the  bulb. 
The  rest  of  the  .stem  is  invisible,  since  its  beginnings  are  enclosed 
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undeveloped  uiidei-  the  pileus.  The  luaigiu  of  the  pileus  rests  ou  the 
hi'oad  hull)  and  produces  the  typical,  ahruptly  depressed  edge  of 
that  body.  The  cortina  extends  from  the  margin  of  the  i)ileus  to 
the  built,  to  whose  ujtper  surface  it  is  attached  and,  during  develop- 
ment, is  carried  up  on  tlie  lower  part  of  the  elongating  stem.  The 
univeisal  veil  when  ])resent  envelops  the  bulb  and  extends  to  the 
surface  of  the  pileus  in  the  form  of  a  thin,  slightly  woven  mem- 
brane, which  breaks  away  in  a  circumscissile  manner  from  the  mar- 
gin of  the  pileus  at  an  early  stage  and  is  only  noticeable,  after  the 
expansion  of  the  plant,  on  the  exterior  of  the  bulb  or  v>here  the  torn 
fringes  of  its  ni>i)er  jtortion  extend  above  the  margin  of  the  bulb  and 
lie  against  the  stem;  it  is  usually  of  the  same  color  as  the  surface 
of  the  pileus  and  this  shoAVs  on  the  bulb  and  on  the  stem  immediately 
above  it.  i^ometimes  this  veil  is  slightly  gelatinous.  Species  occur 
which  are  intermediate  between  this  and  the  following  subgenus, 
where  the  bulb  is  scarcely  depressed  or  marginate,  or  w^here  the  mar- 
gin of  the  i)iieus  almost  covers  the  slight  bulb  so  that  the  latter  is 
nuirgined  only  about  its  base.  The  stem  is  never  perouate  nor  an- 
nulate by  the  universal  veil  in  this  subgenus.  The  connection  of 
the  margin  of  the  bulb  with  the  cap  and  the  circumscissile  manner 
in  which  the  universal  veil  breaks  across  are  somewhat  similar  to 
the  conditions  in  some  Amanitas. 

The  species  of  this  gi-ouj)  are  inimerous,  aiul  many  more  will  ])rob- 
ably  be  found  in  Michigan.  Fries  ap]»ears  to  apologize  for  including 
and  naming  so  many  sjiecies  undei-  the  section  Scauri.  as  witness  his 
remarks  under  that  section  in  IOi)icrisis:  "An  astonishing  num- 
bei-  of  closely  related  foi-nis.  which,  although  they  were  all  constant. 
I  was  asli;ini<'(|  to  sc|.ai;(l<'  in  Sys.  Myc..  but  ]>ublislied  tliein  under 
titles  which  were  much  broadei-.  Unt  I  am  compelled  to  iccngni/.e 
tliem  lest  the  limits  ajijiear  to  be  ai-bitrary.  since  liieii-  exislence 
in  nalnre  has  been  Nci-ilieil  many  limes. "  Nol  a  lew  oihei-s  have 
already  been  foninl  in  the  Stale,  bill  llieii-  identily  is  not  yet  eslab- 
lished. 

4:i 
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Section  I.    Universal  veil  present. 

*Gills,  flesh  or  stem  at  first  violaceous,  Muisli,  or  purplish,  rarely 
olivaceous  or  lohite. 

319.     Cortinarius  atkinspnianus  Kauff.     (Edible) 
Bull.  Torr.  Bot.  Club,  Vol.  32,  p.  324,  1905. 

Illustrations:     Ibid,  Fig.  G,  p.  316. 

Jour,  of  MycoL,  Vol.  13,  Plate  99,  p.  36,  1907. 
Plate  LXVII  ol"  tbis  Eeport. 

PILEUS  6-9  cm.  broad,  convex  tben  expanded,  wax-yellow  or 
flavus  at  first,  tinted  with  olivaceous,  tben  alutaceous  or  reddish- 
tawny  in  places,  wath  a  viscid  separable  pellicle,  glabrous,  even. 
FLESH  thick,  rather  soft,  at  first  deep  violet  or  lavender,  slowly  fad- 
ing. GILLS  adnate  becoming  slightly  sinuate,  rather  narrow,  width 
uniform,  deep  violet  or  purplish  at  first,  edge  sometimes  olivaceous- 
yellowish,  at  length  cinnamon.  STEM  6-8  cm.  long,  stout,  12-18  mm. 
thick,  deep  violet  or  violaceous  blue,  concolor  within,  solid,  dry,  equal 
or  tapering  upward  from  a  rather  thick,  marginate,  broadly  tur- 
binate 1)ulb  up  to  3  cm.  thick,  and  externally  clothed  by  the  oli- 
vaceous-yellow  universal  veil,  apex  of  stem  fibrillose,  elsewhere  hung 
with  the  fibrillose  remains  of  the  olivaceous-yellow  cortina, 
SPORES  almond-shaped,  ellij^tical,  very  tuherculate,  13-15  (rarely 
16)  X  7-8.5  micr.,  rusty-cinnamon  in  mass.     . 

Gregarious.  In  leaf-mould  or  among  fallen  leaves,  in  rich,  mixed 
or  frondose  woods.  Ann  Arbor,  Detroit,  New  Richmond.  Septem- 
ber-October.    Infrequent. 

This  noble  species  is  the  prince  of  known  American  Cortinarii. 
Several  collections  in  all  stages  of  development  have  made  it  possible 
to  emend  the  original  descrij)tion  and  refer  it  to  its  proper  place  in 
the  genus.  The  colors  of  the  fresh  plants  are  vivid  and  most  beau- 
tiful. The  flesh  is  at  first  intense  violet,  and  by  peeling  the  pileus 
this  color  is  at  once  exposed  under  the  j'ellow  pellicle.  There  is  an 
olivaceous  tinge  in  the  yellow  color  of  the  pileus,  cortina  and  uni- 
versal veil  in  the  young  plant,  and  the  edge  of  the  gills  may  also 
be  laved  with  the  olivaceous-yellow  coloring.  The  taste  and  odor  are 
mild.  It  seems  closely  related  to  C.  arquatus  Fr.  in  the  sense  of 
Ricken,  from  which  it  differs  mainly  in  its  intensely  violet  or  pur- 
plish flesh.    The  figure  of  Ricken  (Bliltterpilze,  PI.  36,  Fig.  4)  how-. 
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ever,  gives  a  verj'  iiuuleqiiate  conception  of  our  plant.    It  is  barely 
possible  that  this  is  the  American  form  of  that  species. 

320.     Cortinarius  calochrous  Fr. 

Syst.  Myc.,  1821  (segregated,  Epicrisis,  1836-8). 

Illustrations :    Gillet,  Champignons  tie  France,  No.  200. 
Plate  LXVIII  of  this  Keport. 

PILEUS  3-0  cm.  l>r()a(l,  not  hirjjc,  convex,  soon  expanded-plane, 
iright  ochre-ycIlow  to  citron-yellow,  fulvous  on  disk,  with  a  viscid 
peUiole,  glabrous,  even,  FLESH  thickish,  rather  compact,  whitish. 
GILLS  emarginate-adnexed,  crowded,  thin,  rather  narrow,  rosy- 
violet  to  violaceous  purple  at  first,  at  length  pale  clay-cinnamon, 
edf/e  serratiilate.  STEM  3-5  cm.  long,  5-9  mm.  thick,  solid,  pale 
violaceous  or  whitish  at  first,  soon  becoming  dingy  yellowish,  equal 
above  the  rather  small,  abrupt,  marginate-depressed,  shallow  bulb, 
whidi  is  clothed  at  first  by  the  yelloio  universal  veil.  SPORES  sub- 
ine(|uilateral,  elliptical,  8-9  (rarely  10)  x  1-5.5  micr.,  cinnamon  in 
mass.  BASIDIA  28-30x7-8  micr.^  4-spored.  ODOK  and  TASTE 
mild. 

Solitary  or  scattcrt'd.  In  low,  rich  woods  of  maple,  beech,  eic. 
Ann  Arbor.     September-October.     Infrequent. 

A  medium-sized  ]»laiit,  never  l»ecoming  large.  Known  by  its 
peculiar  bulb  which,  in  the  l.vpical  condition,  has  the  shape  of  a 
small  jtorcelaiu  evapoiating  disk  with  a  liiii.  into  \\hich  the  sieiii 
ai)j)ears  inserted.  Shreds  of  the  yellow  univei'sai  veil  cling  to  ihe 
rim  and  Ihe  base  of  the  stem.  The  ]»laiit  is  excellently  ligured  by 
Fries  in  ilie  uiipnlilislied  phile  in  the  Koyal  Mu.seum  at  Stocklndm, 
showing  the  remains  of  the  nni\cisal  \-eil.  (lillet's  liunre  is  also 
accurate  as  to  color  and  siiape.  Cooke's  ligure  (111.,  Plate  Tl.'li 
cannot  aj)ply  to  our  plant.  Kicken.  Saccaido  and  Ufilzelmayr  gi\(' 
spore-measurements  which  indicate  a  iflated  species  with  nincli 
larger  spores. 

321.     Cortinarius  velicopia  sp.  nov. 

riLlirS  (ill  (in.  Iiinail.  con\e\  ;il  tiisl,  soon  binadly  expanded  to 
l)lane,  lioltl  hi  hiil)  at  first,  Ixcinniini  dingy  i/i  Uoui.sh  (ichrdcrotis 
as  if  stained,  with  a  \  iscid.  se|»aral>le  pellicle,  cNcn.  glabrous,  m.ai'gin 
incur\(M|  and  at  liisl  a|i|tendi(nla  Ic  I'ldin  the  cojiions  cortina. 
I^LTCSIl  pale  IdiH' \  iolaceons.  .soo((  irliih,  thick,  inoder'ateh   c(ini|(ac(. 
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GILLS  narrowed  behind,  narrowly  adnate,  moderately  broad,  close, 
at  length  dingy  yellowish  or  pallid,  hung  with  the  fibrillose  remains 
then  cinereous,  tinally  rusty-cinnamon,  edge  minutely  fimbriate. 
STEM  6-8  cm.  long,  8-18  mm.  thick,  violaceous-Mue,  jading  to  hluisli, 
at  length  dingy  yelloAvish  or  pallid,  hung  with  the  fibrilllose  remains 
of  the  cortina,  dry,  equal,  solid,  with  a  margiuate,  suhdepvessed, 
hemispherical  hull),  which  is  clothed  by  a  thin,  ochraceous-buff,  uni- 
versal veil.  CORTINA  very  copious,  white  or  faintly  bluish. 
SPOKES  ventricose-elliptical,  tcith  a  prominent,  papillate  apiculus, 
very  tuherculate,  rather  symmetrical,  9-12  x  G-7  micr.  Edge  of  gills 
provided  with  inflated,  sterile  cells.     ODOE  and  TASTE  mild. 

Gregarious  or  subcaespitose.  Among  fallen  leaves  in  mixed  or 
frondose  woods.  Ann  Arbor,  New  Richmond.  September-October. 
Infrequent. 

This  may  be  considered  a  segregate  of  C.  caenilescens,  and  corre- 
sponds to  Ricken's  description  of  that  species  (Blatterpilze,  p.  129), 
but  is  different  from  the  conception  of  Maire  (Bull.  d.  la.  Soc.  Myc.  de 
France,  Vol.  27,  p.  126)  and  that  shown  by  the  Friesian  unpublished 
plates.  The  spores  of  our  plant,  as  well  as  the  very  abundant  cor- 
tina, are  quite  distinguishing.  The  colors  of  the  gills  and  stem 
incline  to  blue.  Several  collections  show  that  the  pileus  may  be 
deep  violet  at  first  in  some  forms,  but  eventually  the  ochraceous- 
buff  color  of  the  universal  veil  pervades  also  the  surface  of  the 
pileus.  The  universal  veil  is  less  manifest  and  less  persistent  than 
in  the  preceding  species. 

322.     Cortinarius  herpeticus  Fr. 

Epicrisis,  1836-38. 

Illustrations:    Cooke,  111.,  PI.  819. 

Ricken,  Die  Blatterpilze,  PI.  37,  Fig.  1. 

PILEUS  3-10  cm.  broad,  convex,  subexpanded,  firm,  smoky-olive  or 
olivaceous,  tinged  brownish  on  disk,  fading,  witli  aviscid,  separahle 
pellicle,  even,  glabrous,  margin  at  first  incurved,  thin.  FLESJI 
thickish,  firm,  abruptly  thin  on  margin,  evanescently  violaceous, 
then  whitish.  GILLS  rounded  behind,  adnexed-emarginate,  close, 
moderately  broad,  smoky-violet  or  olivaceous  at  first,  smoky-brown 
at  length  clay-color  (Ridg.),  then  smoky-cinnamon.  STEM  3-5  cm. 
long,  8-18  mm.  thick,  solid,  violaceous-hlue  at  first,  fibrillose  by  the 
whitish  cortina,  equal  above  the  marginate-depressed  bulb,  which 
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is  covered  by  the  remains  of  a  greenish  or  wliitisli,  tliin.  universal 
veil,  bulb  1-2  cm.  thick.  HPOKKS  broadly  elliptical,  rou<;li.  8-10  x  5-6 
micr.    ODOU  and  TASTE  niihl. 

Gregarious.  Among  mosses  in  cedar  and  balsam  swamps,  liay 
View,  Michigan,  and  North  Elba,  ]S'ew  York.    August,     liare. 

This  was  considerd  a  new  species  in  the  "Key''  (Jour,  of  My  col. 
13,  p.  35,  1907)  as  C.  olivaceoides.  It  agrees  well  with  the  Friesian 
species  as  characterized  in  Monographia.  In  the  11th  Keport  of  the 
Mich.  Acad.  Sci.,  p.  32,  it  is  reported  as  C.  oUmceiis  Fk.  (,'.  oliva- 
ceus  Pk.  has  larger  spores  and  belongs  to  the  section  Phleginacium. 
C.  herpeficus  appears  to  be  close  to  C.  scaunis  Fr. 

323.     Cortinarius  olivaceo-stramineus    Kautf. 

Bull.  Torr.  Bot.  Club,  Vol.  32,  1905. 

Illuslratioiis:      Il»id,  Fig.  3.  j).  :{(>9. 

Jour,  (.r  .Mycol..  \'()1.  13,   IM.  f)5,  1!)(I7. 
Mycolcgical  liull..  Vol  5.  Fig.  2l:{,  p.  :n7,  1907. 

PILEUS  4-7  cm.  broad,  itroadly  convex,  slightly  d('i)ress('d  in  the 
center  when  expanded,  pale  .strair-i/clloir  irith  an  ollvaaoux  tinge, 
slig'htly  rufous-tinged  in  age,  glabrous  or  silky-tibrillosc,  disk  some- 
times covered  wiili  minute  scales,  riscid  from  a  f/rlatinoKs  jxllicle, 
margin  incui-ved  at  lii-st,  shreds  of  the  coi-tina  aliaclicd  lo  it  on 
expanding.  FLIOSH  very  thick,  alniii)tly  thin  on  niai-gin,  irliile, 
dingy-yellowish  in  age.  soan  sofl  and  spoin/i/.  (ilLLS  sinuate-ad- 
nexed,  rather  nairow.  crowded,  n-hiti.sli  at  fiixl,  ilicn  ]»ale  cinnamon, 
edge  serratulatc  and  i>alcr.  STIO.M  OS  cm.  h.ng.  5  IS  mm.  thick, 
spongy  an<l  soft  within,  sometimes  liecondng  Indlow,  wliile  and 
pininiile  ;d»o\-e  the  lihiillose  feniiiins  of  the  cortinii,  irilli  a  slnjht, 
suhohsolrie,  snhiiia ri/i iial c  It\ill»  li-oni  whose  margin  nrises  the 
copious  white  ("OliTl.X.V;  l>nll>  when  young  coveicil  hy  a  tliin 
universal  veil  of  the  s;inu'  coldi-  ;is  llie  pih'ns.  Sl'OlJI'.S  ventricose 
ellipticiil.  Willi  slont  ;i|iiculus,  almost  smooth,  gianniar  w  illiin.  10  12 
x5.5(;.5  micr.  I5.\SII>IA  about  ;!S  x  9  mici-.  OlxMi  and  T.VSTE 
mild. 

Subcaesjdtose.  Hn  the  ground  in  inixe<l  and  limulose  woods. 
August  Sejdendiei-.      .\nn    .\rl»oi-.      Katliei-   rare. 

it    is  Willi  s( '  hesilalioii   iijaceil   in    lliis  srclimi.  as   ilic  nniveisal 

veil    is   nol    well   de\eln|.ed.      'i'lir   l.iijli   is   al    liisl    slighlly    marginale 
and   Iheconiiia   is  ailarhcd   i<.   ii;   lain-   liie  Imll)  almost   disaii|>ears 
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at  times.  The  plants  are  sometimes  deformed  by  a  fungous  para- 
site, Mycogone  rosea,  causing  the  gills  to  remain  sterile.  It  has  been 
found  in  several  states,  but  is  apparently  rare. 

324.     Cortinarius  caesiocyaneus  Britz.     (Edible) 

Bot.  Centralbl.,  1895,  p.  10,  1899,  p.  58. 

Maire,  Bull,  de  la.  Soc.  Myc.  de  France,  2G,  1910. 

Illustrations:    Maire,  Bull.  de.  la.  Soc.  Myc.  de  France,  Vol.  26, 
PL  8,  Fig.  1-2. 

PILE  US  5-12  cm.  broad,  convex  then  expanded-plane,  sometimes 
depressed  on  the  center,  Muish-violaceous-tvhite  to  silvery -violaceous, 
glabrous,  even,  with  a  viscid,  separable  pellicle,  silky-shining  when 
dry,  margin  becoming  silky  and  at  first  incurved.  FLESH  pale 
violet,  fading  slowly,  thick.  GILLS  rather  narroio,  adnexed, 
rounded  behind  then  sinuate,  thin,  pale  violaceous,  soon  pale  aluta- 
ceous,  then  cinnamon,  crowded,  edge  even  or  becoming  eroded.  STEM 
stout,  4-7  cm.  long,  1-2  cm.  thick,  solid,  pale  violaceous-white,  con- 
color  within,  equal  above  the  large,  flattened,  marginate-depressed 
hulh,  which  is  white  on  the  surface  from  the  white  universal  veil, 
attached  to  white  mycelium.  CORTINA  violaceous-white.  Spores 
10-12  (rarely  13)  x  6-7  micr.,  almond-shaped,  elliptical,  tuberculate, 
cinnamon  in  mass.    ODOR  and  TASTE  mild. 

Gregarious  or  subcaespitose.  On  the  ground  among  leaves  in 
frondose  woods  of  oak,  maple,  etc.  Ann  Arbor.  September-October. 
Infrequent. 

This  is  a  segregate  of  C.  cacriilescens  Fr.  The  whole  i)lant  has^a 
rather  uniform  pale  violaceous-whitish  color  almost  exactly  like 
C.  michiganensis.  As  in  that  species,  the  gills  are  not  at  first 
intensely  colored  nor  at  all  purple  or  rosy.  It  has  the  large  size  of 
€.  atkinsonianus  with  which  it  sometimes  occurs.  The  flattened 
bulb  is  white  below  and  on  the  sides,  where  it  is  clothed  by  the 
white  subgelatinous  veil.  The  spores  are  larger  than  in  C.  michi- 
ganensis with  which  it  is  easily  confused  and  which  belongs  to 
another  section.  Cooke's  figures  of  C.  caerulescens  (111.,  PI.  721) 
show  the  stature  and  color,  but  not  the  characteristic  bulb  and 
spores;  that  plate  is  referred  by  Maire  (Bull,  de  la  Soc.  Myc.  de 
France,  Vol.  26,  p.  18)  to  G.  caesiocyaneus  Britz.  Ricken  places 
this  plant  under  C.  camphoratus  Fr.  but  without  any  good  grounds. 
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325.     Cortinarius  rubens  sp.  nov. 

PILEUS  3-7  cm.  broad,  hemispherical  then  convex-expanded, 
vermiUion-rcd  to  orangc-fulvous/unicoloTOusi,  with  a  viscid,  separa- 
Mv,  toughish  pcUiclc,  glabrous,  even,  shining  when  dry.  FLESH 
thick,  whitish.  GILLS  adnexed,  becoming  emarginate,  rather 
broad,  close,  caesions  or  pale  drab  at  first,  then  argillaceons-cinna- 
mon,  edge  entire  and  tinged  dull  citron-yellowish.  STEM  4-7  cm. 
long,  1-1.5  cm.  thick,  solid,  dry,  ^^a/e  straw-yeJlow  to  ichitish,  citron- 
yellowish  within,  fimbriate  from  the  cortina,  equal  above  the  round- 
ed, )narginate-dcp)'csscd  bulb  wliich  is  clothed  by  the  verniillionrcd 
universal  veil  except  below  where  it  is  white  and  attached  to  white 
mycelium.  SPORES  almond-shaped,  very  inequilateral,  tubercul- 
ate,  l.j-lS  X  7-8.5  micr.  BASIDIA  45  x  1.3-15  micr.,  stout,  4-spored. 
COKTIXA  white  or  tinged  with  red.  ODOR  faintly  aromatic. 
TASTE  of  flesh  bitterish-disagreeable,  slowly  more  intense. 

Gregarious  or  subcaespitose.  On  the  ground  among  leaves  in 
frondose  woods  of  oak,  maple,  etc.,  its  mycelium  attached  to 
vijjcorlii.zd  of  undetermined  roots.    Ann  Arbor.    October.    Rare. 

The  bright  red  color  of  the  pileus  and  the  universal  veil  is  strik- 
ing and  is  rarely  seen  in  this  subgenus.  The  veil  is  very  evident 
on  the  fresli  plants  and  shows  on  the  margin  of  the  bulb  as  a  bright 
i-ed  to  orange-red  decoration,  and  in  tlie  button  stage  is  continuous 
with  the  pellicle  of  the  pileus,  breaking  in  a  circumsc-issilc  manner 
like  the  yellow  veil  of  C.  atkinsonianiis.  There  is  no  violet  or  purple 
])resent  in  the  cap  although  the  young  gills  have  a  dull  viohuHM)us- 
gray  tint  calbMl  "cacsitMis."  Tlu'  edge  of  Die  gills  is  citron-sti'aw- 
ycllow  ami.  wlicii  seen  from  liclow,  gives  llic  im]ir('ssi(tii  of  that  color 
to  the  rest  of  the  gills.  It  dillcis  fr(tm  r.  .s(//*/(//r//7///,s'  I'k.  in  its  much 
larger  spores  ami  I  lie  distiiicl  iiniNcrsal  veil.  It  agrees  closely 
with  the  descrijii  ion  of  ('.  Irshicms  ("kc.  cxcciit  in  details.  Maire, 
howesci'.  says  ("ooke's  jilanl  is  ideiilical  willi  <'.  nijo  olinircnux  Vv. 
to  which  our  jdant  cannol  he  icrerred,  although  relaleil  to  it. 
Specimens  of  (tur  species  lia\('  also  been  received  from  Madison, 
Wisconsin. 


344  THE   AGARICACEAE    OP   MICHIGAN 

**GiUs,  flesh  and  stem  yellow  at  first. 

326.     Cortinarius  elegantioides  sp.  nov. 
Illustration:     Plate  LXIX  of  this  Report. 

PILEUS  4-7  cm.  broad,  convex  then  expanded-plane,  cadmium- 
yellow,  orange-fulvous  on  disk,  becoming  fnlvons-ferruginous  in  age, 
glabrous,  even,  with  a  glutinous  separahle  jJclUclc.  FLESH  thick, 
whitish  or  tinged  greenish-yellow.  GILLS  adnate,  becoming  deeply 
emarginate  and  uncinate,  close,  rather  hroad,  varying  pale  yelloiv- 
ish-white,  hriglit  citron-yellow  or  sulphur-yellow,  at  length  ferrugin- 
ous, thin,  edge  minutely  crenulate.  STEM  5-8.5  cm.  long,  rather 
stout,  subequal,  10-18  mm.  thick,  dry,  spongy-stuffed,  yellowish- 
white  or  citron-yellow,  fiesh  tinged  greenish-yellow,  with  a  margin- 
ate,  subdepressed,  subturbinate  l)uJt),  tchich  is  clothed  on  the  sur- 
face 'by  the  yellow  to  suhferruginons,  'suhgelati)tous  universal  veil. 
CORTINA  slight,  fugacious.  SPORES  almond-shaped,  elliptical, 
very  tuberculate,  15-18  (rarely  19-20)  x  7-9  micr.  BASIDIA  48x12- 
13  micr.,  4-spored.  TASTE  of  flesh  tardily  but  distinctly  hitter. 
ODOR  mild. 

Solitary  or  subcaespitose.  On  the  ground  in  frondose  woods  of 
oak,  maple,  etc.  Ann  Arbor,  Detroit,  New  Richmond.  September- 
October.     Infrequent. 

Nearly  always  solitary  or  of  few  individuals.  Known  by  its  large 
spores,  bitter  taste  of  the  flesh  and  the  tinge  of  green  in  the  yellow 
color  of  the  flesh,  etc.  It  has  the  stature  of  C.  multiformis  of  Cooke 
(111.,  PI.  708  and  709),  but  the  spores  are  distinctive.  The  bulb  is 
not  very  broad  as  compared  with  that  of  C.  fulgens  Fr. ;  it  is  rather 
soft  and  decays  early.  The  stem  is  narrower  upwards  at  first  and 
colors  of  the  stem.  It  is  closer  to  C.  sulfurinns  Quel,  (sense  of 
Ricken)  but  dift'ers  in  its  spores,  less  abundant  cortina  and  the 
colors  of  the  stem.  It  is  closer  to  C.  sulfurinns  Quel,  (sense  of 
Ricken),  but  neither  Quelet  nor  Ricken  mention  the  bitter  taste  nor 
the  universal  veil. 
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Section  IT.     Universal  veil  not  niaiiiiest. 

*(jiUs,  pcssh  or  stent  at  first  carsioiis,  violaceous,  hliiisJt  or  pur- 
plish. 

327.     Cortinarius  purpurascens  Fr.     (Edible) 

Epiciisis,  18:30-38.     Obs.  2,  1818. 

Illustrations:    Cooke,  111..  PI.  723. 

Gillet,  Champignons  <le  France,  No.  221:. 
Plate  LXXI  of  tliis  Report. 

PILEUS  5-8  cm.  broad,  broadly  convex  to  subexpanded,  dark 
purplish-umhcr  or  entirely  violet  purple  ivhen  young,  soon  discolor- 
ed and  variegated  with  clay-color  or  brown,  opaqne,  glabrou.s,  even, 
icith  a  viscid,  separable  pellicle.  FLKSII  thick,  compact,  tinged 
azure  or  iiui|ilish.  fading  to  whitish  in  age,  hut  changing  rapidly  to 
deep  purple  wlien  bruised.  GILLS  adnexed  and  rounded  beliiud, 
then  emarginate,  rather  narrow,  close,  at  first  azure-blue  or  darker, 
changing  to  deep  purple  irJien  bruised.  STEM  usually  short,  stout, 
2-5  cm.  long,  10-20  mm.  tliick,  solid,  subecpial.  tibrillose  from  the 
cortina,  bulb  not  lurge,  subeniarginate  to  distinctly  marginate, 
scarcely  ever  depressed,  soon  oval.  pur|»lish,  jhsJi  (/uickli/  d«eper- 
colored  uhen  bruised.  SPOKES  8-D.5  {rarely  10)  x  5  5.5  micr. 
elliptic-ovate,  i-ongli-echiiiulalc.  dai-k  in  mass.  BASIDIA  40-45  x 
8-9  micr.,  l-sportMl.     ()I)()K  and  TASTIO  mild. 

Gregarious,  solitary  oi-  subcaespitose.  On  the  ground  in  o])en 
woods,  sometimes  in  bare.  ('.\|tosed  jdaces  wiici-e  soil  is  haid.  Ann 
Arbor,    T)eti-oit.      Sei>t('iiil>('r  <  >(loii('f.      I  ut  itMinciit. 

The  American  |>laiit  has  more  piii-ide  in  the  iiilciis  lliaii  sli(»\\n 
in  my  collection  from  Sweden  and  as  given  by  Euroi»eau  authors. 
In  all  other  i-espects  il  agrees  with  that  of  lOurope.  This  is  ('.  sub- 
fturpunisceiis  in  the  sense  (if  Uickeu.  'i'lie  spore  measuremonls  as 
given  by  Massee  are  loo  lai-ge.  We  have  three  related  species  which 
might  be  easily  confused  by  not  taking  account  of  the  spores:  r. 
aggregtil IIS  li;is  sinailei'  spores  and  its  tiesli  and  i;ills  do  not  chnuge 
to  |Mn|»le  when  bruiscij.  ('.  sphm  rospt  riiia  is  a  much  largei-  plant, 
with  aluKtst  spherical  spores.  The  c<»mmon  form  ol'  ('.  puriiuraseens 
is  small,  stoiii  jml  stpnillv,  altlumgli  niore  lii\Mri;inl  specimens 
ocelli'  ill   lav  urable  w cat  her. 
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328.     Cortinarius  subpurpurascens  Fr. 

Epicrisis,  1836-38. 

Illustrations:     Cooke,  111.,  PL  725. 

Kicken,  Blatterpilze,  PI.  36,  Fig.  3.     (As  C  purpurascens.) 

PILEUS  5-10  cm.  broad,  firm,  campanulate,  discoid  or  gibbous, 
then  expanded,  at  length  depressed,  viscid,  tinged  purple  at  first, 
yellow-ochre  to  ochraceous  tawny  with  smoky-brown  stains,  scarce- 
ly virgate,  glabrous,  zoned  hy  the  decurved  margin.  FLESH  soon 
whitish,  not  changing  to  purple  when  bruised,  compact.  GILLS 
adnexed-emarginate,  crowded,  rather  narrow,  purplish  at  first  then 
pecan-brown  (Ridg.),  'becoming  purplish  ivhen  bruised,  edge  entire. 
STEM  5-7  cm.  long,  10-15  mm.  thick,  subequal  above  the  rather 
small  depressed-marginate  flattened  bulb,  pale  violaceous,  purplish 
where  'bruised,  violaceous  wdthin,  cortinate-fibrillose,  stuffed  then 
tubular.  SPORES  elliptical-oval,  8-9x5-0  micr.,  rough.  ODOR 
slightly  of  radish  after  picking,  somewhat  pungent.     TASTE  mild. 

Gregarious  to  subcaespitose.  On  the  ground  under  balsam  and 
spruce.  North  Elba,  Adirondack  Mountains,  New  York.  Collec- 
tion Kauffman.     September,  1914.     Infrequent. 

This  species  dift'ers  from  G.  j)urpurascens  in  its  habit,  its  stuffed 
to  hollow  stem  and  the  almost  immutable  color  of  the  flesh.  The 
gills  and  stem,  however,  change  to  purplish  where  bruised.  It  is  C. 
purpurascens  in  the  sense  of  Ricken  who  seems  to  have  exchanged 
the  Friesian  names.  It  seems  to  be  a  species  of  the  higher  moun- 
tains, and  perhaps  of  the  northern  forests. 

329.     Cortinarius  aggregatus  sp.  nov. 

PILEUS  5-12  cm.  broad,  convex  then  subexpanded,  obtuse  and 
usually  irregular  from  crowding,  at  length  undulate,  glabrous  or 
white-pruinose  when  young,  at  first  bright  purple-blue  to  purplish- 
gray,  at  maturity  becoming  smoky  olive-gray  and  streaked,  wdth  a 
viscid  pellicle,  margin  at  first  incurved.  FLESH  thick,  violaceous 
then  faintly  olivaceous-gray  to  dingy  white,  not  turning  purple  when 
bruised.  GILLS  adnexed  and  rounded  behind,  then  emarginate, 
close,  moderately  broad,  violet-purple  at  first,  then  gray  to  cinna- 
mon. STEM  4-7  cm.  long,  10-20  mm.  thick,  rather  short,  solid,  dry, 
purplish,  darker  at  base,  the  small  bulb  at  the  very  first  subemargi- 
nate,  not  depressed,  disappearing  during  development.  CORTINA 
deep  violaceous,  rather  copious,  attached  to  bulhlct  at  first,  collaps- 
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ing  on  the  stem.  SPOKES  narrowly  elliptical,  7-8x44.5  micr. 
ODOR  and  TASTE  mild. 

Caespitose,  often  in  troops  forming  arcs  of  scores  of  individuals. 
In  frondose  woods  of  oak,  maple,  etc.,  in  the  late  fall  after  heavy 
rains,  half  hidden  by  the  leaves. 

September-November.  Ann  Arbor.  Infrequent,  in  very  wet  sea- 
sons. 

This  species  is  usually  quite  abundant  in  its  'particular  woods. 
As  the  clusters  or  closely  crowded  rows  of  the  fruit-bodies  develop, 
they  push  up  the  thick  mat  of  leaves  in  humps,  an  appearance  which 
is  very  commonly  produced  in  frondose  woods  by  the  late-growing 
mushrooms.  The  young  clusters  nuiy  be  so  thoroughly  hidden  by 
the  leaves  that  they  are  usually  not  found  till  more  or  less  expanded 
and  the  changes  in  color  by  that  time  are  often  extremely  confus- 
ing. In  that  case  the  deep  bluish-purple  color  of  the  young  cap  is 
lost  and  in  the  expanded  state  its  surface  assumes  a  distinct  olive- 
gray  color  and  is  then  often  markedly  streaked  with  darker  shades. 
The  bulb  becomes  soft,  is  often  infested  by  grubs  and  stained  yel- 
lowish. It  differs  from  C.  purpurascens  in  habit,  in  different  shade 
of  blue  on  the  cap  and  stem,  in  the  flesh  not  changing  to  darker 
purple  when  bruised  and  in  the  smaller  spores.  A  vigorous  cluster 
of  young  plants  are  intensely  colored,  and  often  silvery  as  if  cover- 
ed with  lioar-frost.     It  is  related  to  C.  cyanopux  Fr. 

330.     Cortinarius  sphaerosperma  sp.  uov.     (I"]uiule) 
Illustration  :     Plate  LXX  of  this  Kcport. 

PILEUS  8-lG  cm.  broad,  large,  broadly  convex-expanded,  witli  a 
rcrii  viscid,  separable  ])ellicle,  glabrous,  even,  dorp  riolctpiirpJr, 
micaceons-shiiiiiig  wlicn  dry.  I-'LIOSII  soon  wliitish,  clntu(jin<i  to 
])iir/)lc  irJnii  hriiisril^  tliiclc  (•(•iii|iacl .  ( !  I  LLS  adnalc  ///'/;  si)iii(itr- 
.sHbdccurrcnt,  crowdiMl,  not  ttroa*!,  purple  <it  first,  then  riisty-umbcr. 
STi:.M  i\U  cm.  b)Mg,  ITiiMI  mm.  thick,  solid,  sloiii,  ili\,  hiiiig  willi 
the  dense,  spore-stained  lihiils  (»!'  a  \('vy  copious.  piir|tlish  ( '( )KTI  NA. 
deep  purple,  like  tlie  cap.  thr  rtiUn  r  small  bulb  subcnitirniuutf  uud 
disuppittriufi,  at  length  clavate  I)\ilbous.  whitish  within,  becoming 
])Uiith'  wlicii  liniiscil.  ."^rnlMlS  siilu-rical  or  siiltspii(icri>i<l.  very 
tnbercnlale  rough.  7  S..".  x  C.  7..')  micr.,  dark  feiTuginous  in  mass. 
BASIDl.V  ;;(>  \  !)  mici-..  1  spoi-ed,  ilic  slender  sterigmata  :'.  I  micr. 
long.     ODOK  slight  ly  of  i-adish.     TASTI-]  mil. I. 

Solitarv  or  sea  t  Icicil.     (Mi    the  grouml    in   fi-ondose  woods  of  oak. 
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maple,   etc.      August-September.      Aun    Arbor,     Detroit.      Rather 
rare. 

This  magnificent  species  has  only  been  seen  thrice.  It  was  at 
first  passed  by  as  C.  purpurasccns  but  a  careful  examination  re- 
vealed important  ditfereuces.  It  may  be  considered  as  a  segregate 
of  that  species,  although  very  likely  it  is  a  native  of  this  country. 
No  European  author  seems  to  have  referred  spherical  spores  to 
G.  purpurascens  or  C.  suhpurpurascens,  and  in  th^  European  plants, 
both  of  these  species  entirely  or  partly  lack  the  purple  color  of  the 
cap.  No  very  j^oung  specimens  were  found,  and  it  needs  further 
study.  Both  this  species  and  The  preceding  approach  the  next  sub- 
genus in  the  scarcely  marginate  bulb. 

331.     Cortinarius  purpureophyllus  sp.  nov. 

PILEUS  5-8  cm.  broad,  convex-expanded,  dull  tau'uy-red,  fading 
to  ochraceous-fulvous,  glabrous,  even,  Kith  a  viscid,  separable  pelli- 
cle, margin  incurved.  FLESH  whitish,  thick,  compact.  GILLS 
rounded  behind  and  adnexed,  deep  lilac-purple,  color  persistent, 
narrow,  crowded,  thin,  edge  entire  or  suberoded.  STEM  4-6  cm. 
long,  12-18  mm.  thick,  equal  or  slightly  narrower  upwards,  pallid 
or  slightly  tinged  lilac-violaceous  at  first,  spongy-stuffed  or  solid, 
fibrillose  from  cortina,  apex  violaceous  within,  n-itli  a  marginate-de- 
pressed,  flattish  hiilh,  which  is  white  throughout,  attached  to  a 
white  mycelium.  CORTINA  copious,  whitish  (?).  SPORES  al- 
mond-shaped, elliptical,  tuberculate,  10-12x0-7  micr.,  rusty-cinna- 
mon in  mass.  BASIDIA  30-12  x  8-0  micr.,  1-spored.  ODOR  slight 
or  none.     TASTE  slowly  disagreeable,  somewhat  bitter. 

Gregarious.  Among  fallen  leaves  in  frondose  woods  of  maple, 
oak,  etc.    Ann  Arbor.     October-November.     Infrequent. 

Known  by  the  contrasting  colors  of  pileus,  gills  and  stem,  and 
the  size  of  the  spores.  The  flesh  is  scarcely  tinged  with  violaceous 
except  at  the  apex  of  the  stem.  The  young  gills  have  a  deep  color 
as  in  G.  purpurascens,  but  the  flesh  has  none  of  the  characteristics 
of  that  species. 
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332.     Cortinarius  caerulescens  Fr. 

Epic  ri  sis,  183G-38. 

Illustrations:    Cooke,  111.,  Tl.  722. 

Qiielet,  Grevillea,  Vol.  VI,  PI.  105,  Fig.  3. 

Maire,  Bull,  de  la  Soc.  Myc.  de  Fiance,  Vol.  2G,  PI.  S,  Fig.  3-5. 

''PILEFS  3-G  cm.  broad,  convex  then  convex-plane,  quite  thick, 
with  .separoblc,  viscid  pellicle,  glabrous,  even,  violaceous  blue, 
timjed  ochraceous  on  disk,  sometimes  entirely  ochraceous-yellow, 
not  liygrophanous,  nuirgin  at  first  incurved  pubescent  and  wliite, 
then  sj)reading  and  violaceous.  FLESH  pule  violaceous-hlue, 
especially  under  the  cuticle,  then  whitish,  at  length  ochraceous- 
stained.  GILLS  arcuate,  then  plane  or  slightly  ventricose,  attenu- 
ate in  front,  rounded  behind,  thin,  broad,  rather  broadly  adnate, 
violet-amethyst  or  violet-blue  at  first,  then  rusty-brown,  edge  ser- 
ratulate.  STEM  3-5  cm.  long,  10  mm.  tliick,  cylindric-conic,  with 
a  marffinate  bulb,  tibrous-tlcsliy,  dry,  silky-tibrillose,  riolaceous-bluc 
to  ann-thi/st-blue,  bulb  white,  solid.  (H)KTIXA  violaceous  at  first. 
Universal  veil  rai)idly  evanescent.  SPOKES  12-llx(;-7  micr.,  sub- 
amygdalifoiiii.  elliptic  tulMM-culate.  ODGK  feeble,  like  that  of  C. 
purpuraserus.     TASTIC  mild  or  slightly  bitterish." 

The  description  has  Itrcii  a(lo]>t('(l  from  that  of  Prof.  ]\Iaire  (  Hull, 
de  la  Soc.  Myc.  de  Franc.'.  \"ol.  27,  j..  124.  1011  i.  In  Anu'riia  L 
have  seen  si)ecimens  of  this  species  only  from  Tennessee.  The 
species  stands  out  frctm  the  segregates  of  the  old  species  as  it  was 
variously  interpreted,  by  its  large  spores.  In  s]»ecinuMis  fi-oni 
Sweden.  I  lind  the  same  sized  spores.  In  size,  coloi-  of  the  young 
gills  and  in  statuic  it  is  much  like  ('.  culoehroux.  Cooke's  ligures 
(111.,  I'l.  721  t  and  Ciilet's  figures  (Champignons  de  Fi-ance.  No. 
208)  aic  icrerrtMl  by  .Maii'e  to  C.  ((irsiDci/aneus,  whi»h  they  illus- 
trate faii-ly  well.  As  I'lies  did  not  -^ive  spore-nu'asurenuMits,  1  pre 
fer  to  ri>ili)\\  the  decision  reached  l»y  .M a i re  aftei-  he  had  compared 
the  s|»ecies  which  occurs  near  Slockholni.  witli  those  of  b^ance. 
Oui-  American  refei-ences  to  this  plant  must  lie  considered  as  usual 
1\,  it  not  aiwavs.  based  on  collections  of  ('.  idisioci/iiiicus,  ('.  iniclii 
<jau<u.si.s  oi-  perhaps  f.  ctilnch rous.  It  is  possible  that  a  number  of 
intermediate  forms  also  occur  as  I  have  sonu'  ct)llections  whii'h 
a|>|ia  lenl  I  \    su|i|port    sucli   a    roiicl  iisioii. 
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333.     Cortinarius  michiganensis  Kauff.     (Edible) 
Jour,  of  Mycology,  Vol.  13,  p.  35,  1907  (synopsis). 

PILEUS  8-14  cm.  broad,  compact,  firm,  broadly  convex  then 
slowly  expanded,  pale  violaceous  to  lilac,  unicolor,  color  persistent, 
glabrous,  even,  glutinous  when  moist  or  young,  then  viscid,  margin 
persistently  inrolled  and  tomentose-silky.  FLESH  very  thick,  white 
or  tinged  with  lilac,  not  changed  by  bruising.  GILLS  rounded 
behind  and  adnexed,  or  almost  free,  narrow,  crowded,  thin,  acumi- 
nate in  front,  pale  violaccous-ichite  at  first,  then  pale  ashy,  finally 
ochraceous-cinnamon,  edge  serratulate  from  the  first.  STEM  stout, 
3-G  cm.  long,  18-30  mm.  thick,  solid,  pale  violaceous-lilac  to  w^hitish, 
fibrillose  from  cortina,  marginate-'bulhous,  bulb  large,  up  to  4  cm. 
broad,  white  beneath,  flesh  white 'except  the  violaceous  apex.  COR- 
TINA bluish-white,  at  first  attached  to  the  bulb,  evanescent,  not 
copious.  SPORES  narrowly  elliptic-ovate,  almost  smooth,  8-10.5 
X  4.5-5.5  micr.,  pale  ochraceous-cinnamon  in  mass.  ODOR  and 
TASTE  mild. 

Caespitose,  in'small  clusters  of  large  individuals.  On  the  ground, 
among  grass  or  leaves,  in  low,  rich,  frondose  woods  of  beech,  maple, 
etc.  Ann  Arbor,  Detroit,  New  Richmond.  August-October.  In- 
frequent. 

This  species  is  known  by  its  large  size,  caespitose  habit,  pale  gills 
of  which  the  spores  mature  slowly,  and  by  the  lilaceous  color  of 
cap  and  stem.  When  fresh  or  young  a  clear  gluten  covers  the 
pileus  and  sometimes  the  base  of  the  young  bulb,  as  if  by  a  universal 
veil.  It  is  very  like  C  caesiocyaneus  in  size  and  shape,  but  has  a 
different  habit,  different  color  and  spores  and  lacks  the  white 
universal  veil  of  that  species.  It  is  doubtless  in  part  the  G.  caerule- 
scens  of  some  American  lists.  G.  caesius  Clem,  according  to  the 
description,  approaches  it,  differing  in  its  scarcely  viscid  pileus,  the 
much  thicker  spores  and  the  white  gills. 

334.     Cortinarius  cassius  Clements. 
Bot.  Surv.  of  Nebraska,  IV,  1896. 

"PILEUS  4-8  cm.  broad,  campanulate-convex,  then  expanded, 
fleshy,  glabrous,  not  or  scarcely  viscid,  obscurely  dark  hlue-violace- 
ous,  finally  brown-punctate,  margin  involute.  FLESH  bluish-gray, 
unchangeable.   GILLS  adnate,  subdistant,  white  then  cinnamon,not 
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violaceous.  STEM  1-5  cm.  long,  10-15  iniii.  thick,  fleshy-fibrous,  solid, 
violaceous  above,  bright  i/clloic  bcioir^  tui-binate-bulbous,  subglobose- 
when  old,  bulb  3-4  cm.  high  and  1  cm.  broad,  violaceous.  CORTINA 
bluish-gray.  SPORES  subelliptical  or  globose,  8-10  x  7-8  micr., 
verrucose,  tawny-brown. 

"Related  to  C.  glaucopus  Schaetf." 

The  description  is  adopted  from  the  original.  The  plant  was 
found  in  Nebraska  and  I  have  not  seen  it. 

335.     Cortinarius  aleuriosmus  ]\Iaire    var. 
Bull,  de  la  Soc.  Myc.  de  France,  Vol.  2G,  p.  22,  1910. 

Illustrations :    Ibid,  I'l.  7,  Fig.  4-5. 

Kicken,  Die  Bliitterpilze,  PJ.  39,  Fig.  4. 

PILEUS  5-10  cm.  broad,  very  compact,  lirm,  broadly  convex 
aliitaceous-ivhitish  at  first,  soon  dingy  ochraccous-tan  to  russct-tan, 
sometimes  sordid  tawny-yellowish  in  age,  glabrous,  icith  a  glutinous 
pellicle  when  moist  or  young,  surface  becoming  reticulate-rivulose 
from  the  drying  gluten,  margin  inrolled  at  first.  FLESH  thick, 
white  or  witli  an  evanescent  violaceous  tinge.  GILLS  adnexed, 
narrow,  crowded,  cacsious  at  first  (i.  e.,  pale  livid-grayish),  some- 
times i)allid,  then  rusty-cinnamon,  edge  erose-serratulate.  STEM 
4-G  cm.  long,  stout,  short,  10-20  mm.  thick,  solid,  compact,  irhitc  or 
scarcilji  rioliicrons-tingcd,  filfrillosc.  from  the  cortina,  n-itJi  a  thick, 
turbinate,  niarginatc  bulb,  bulb  not  depressed,  white  below  and 
ari.sing  from  wliite  mycelium.  SPORES  elliptical-almond-shaped, 
minutely  tubcrculate,  10-12  x  5  (i  mici-.  PASIDLV  ;i0-;>5  x  7  micr., 
4-.sporcd.     ODOR  and  TASTE  mild  or  slight. 

Subcaespitose  or  gregarious.  On  the  ground  in  Irondosc  woods 
of  oak,  maple,  etc.     Ann  Arl»or.     Angnst-September.     Infretpicnt. 

This  is  doubtless  the  sitecics  repoi-ted  by  Jiicken  under  ('. 
aleuriosmus  Maire.  (See  J'iiitleipil/e,  ]».  !;!(!.  No.  iL'Si.  lldth 
Ricken's  ;ind  my  colleci ions  seem  to  be  the  same  species,  luit  dillVr 
from  the  (l('S(ri|itiou  of  tlie  type,  given  l)y  M;iire,  in  bicking  the 
"Itillcr  l;islc""  ill  llic  |>rlli(lc  (i|'  llic  pilflis,  ;iih1  ill  llie  slightly  siuMllor 
Hpores.  Maire's  s|»ecies  also  liail  a  (listiuct  rariiiaceous  mlor  and 
no  violaceous  noi'  blue  tints  in  llie  llesli  and  stem,  'i'lie  lallei-  |toiiit, 
however,  is  a  variati(»n  easily  oveilooked.  Tlieic  is  fsidenlly  a 
series  of  closely  relat<'(|  tonus.  dillViing  sliglilly  in  the  aiiiouiil  of 
violet    present    and    tlir    piesenee   oi'   ai»sence    of   a    slight     odof     ainl 
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taste.  However,  I  suspect  the  species  with  the  bitter  pellicle  should 
be  kept  distinct.  Some  of  uiy  collections  had  caps  which  were 
more  tawny  or  rusty-ochraceous  than  the  descriptions  allow.  The 
fundamental  characters  are  the  caesious  or  pale  gray-drab  young 
gills,  the  white  flesh  of  the  stem  and  mostly  of  the  cap,  and  the 
spores.  This  species  is  a  segregate  of  (7.  glaucopus  Fr.  and  some 
of  my  collections  agree  well  with  the  color,  size  and  shape  of  the 
Friesian  plates  at  Stockholm,  but  the  flesh,  especially  of  the  stem, 
does  not  turn  yellowish.  The  European  authors  agree  that  the 
spores  of  C.  glaucopus  measure  8-9  x  5-6  micr.  Forms  occur  which 
have  a  subaromatic  odor,  resembling  ripe  pears.  As  is  often  the 
case  in  this  subgenus,  when  the  plant  develops  during  heavy  rains, 
the  glutinous  pellicle  dissolves  away  in  part,  and  the  pileus  is  later 
merely  subviscid. 

336.     Cortinarius  glaucopus  Fr. 
Syst.  Myc,  1821. 
Illustration :    Eicken,  Die  Blatterj)ilze,  PL  35,  Fig.  7. 

PILEUS  5-12  cm.  broad,  convex,  then  expanded-plane,  firm, 
rigid,  ojten  icary  on  the  geniculate  margin,  viscid  or  glutin- 
ous, variegate  fulvous-streaked  on  a  slate-gray  or  steel-gray 
ground-color,  margin  greenish-gray,  at  first  inflexed,  disk  ful- 
vous. FLESH  whitish  then  yellowish-tinged,  thick,  compact. 
GILLS  adnexed  then  emarginate,  moderately  broad,  close  to  crowd- 
ed, o^/frsi  t;/o/accoM.§-fi/ue^  then  clay-cinnamon.  STEM  5-10  cm.  long 
(sometimes  shorter),  15-25  mm.  thick,  rigid,  pallid  witli  a  pale  vio- 
laceous-blue tinge,  becoming  yellowish  in  age,  flesh  violaceous-bluish 
to  whitish  then  sordid  yellowish,  solid,  almost  equal  above  the 
abrupt,  marginatc,  scarcely  bulbous  base,  attached  to  a  white  my- 
celium. SPOI\ES  almond-shaped,  subiuequilateral,  slightly  rough- 
punctate,  8-9  X  4-5  micr.  BASIDIA  28.30  x  7  micr.,  4-spored.  ODOR 
and  TASTE  mild. 

In  dense,  caespitose  troops.  On  the  ground,  under  or  among 
leaves,  in  frondose  woods  of  oak,  maple,  etc.  Ann  Arbor.  Septem- 
ber-October.    Abundant  locally,  but  infrequent;  after  heavy  rains. 

Only  the  luxuriant  form  of  this  species  is  known  to  me.  A  squatty 
form  is  said  to  occur,  probably  in  dry  weather.  The  colors  are 
difficult  to  describe  and  vary  during  development  The  fresh,  ma- 
ture pileus  usually  has  a  steel-gray  metallic  lustre  in  wet  weather. 
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its  margin  is  bent  down  forming  a  faint  zone,  and  fulvous  shades 
radiate  in  streaks  from  the  fulvous  center.  The  bulb  is  narrow, 
somewhat  thicker  than  the  stem,  and  scarcely  depressed.  Its 
caespitose  habit  is  very  marked.  No  good  plate  seems  to  exist. 
Cooke's  tigure  (111.,  PI.  712)  is  entirely  misleading,  and  Gillet's 
figure  (Champignons  de  France,  No.  224),  doubtless  illustrates  an- 
other species.    It  is  not  at  all  comramon  in  the  regions  I  have  visited. 

**GiUs,  flesh  or  stem  at  first  green. 

337.     Cortinarius  virentophyllus  sp.  nov. 

PILEUS  5-8  cm.  broad,  convex,  expanded-plane,  regular,  viscid, 
glabrous,  (jrecn  to  oJivaccous-ycJloirish,  iadiiuj  to  pale  ochraceous  or 
straw-yellow,  sometimes  tinged  fulvous,  slightly  streaked  by  the 
drying  gluten.  FLESH  thickish  on  disk,  very  thin  on  margin, 
I)allid-greenisli,  fading,  subliygr»)i)hanous,  with  dark  watery-green 
border  along  the  gills.  GILLS  adnexed-emarginate,  thin,  close, 
somewhat  narrow,  [/ray-olirc  or  (jrccn  at  first ^  hccotniiif/  deep  green, 
edge  entire.  STEM  .5-7  cm.  long,  10-15  mm.  thick,  silky-tibrillose  at 
length,  stuffed  by  a  fibrous  pith,  becoming  hollow,  distinctUj 
cyancous  or  pale  hJiie,  fading  to  violaceous-whitish,  bluisli  within 
but  fading,  equal  along  the  suhonurginatc  hiilb,  which  becomes  oval 
or  subobsolete.  SPORES  almond-shaped,  broadly  elliptical,  dis- 
tinctly tuberculate,  IMl  x  ()-7  micr.  IJASIDIA  3G  x  9  micr.,  4  spored. 
ODOK  mild.     TASTE  of  flesh  and  pellicle  of  cap  mihl. 

Subcaespitose  in  clusters  of  few  individuals.  Ou  the  ground. 
among  grass  in  frondose  woods  of  oak,  niai)l(',  ete.  Ann  Arlxtr. 
October-November.     Kare. 

This  attractive  species  was  lonnd  only  twice.  Tlie  cap  ;ind  gills 
are  deep  green  when  licsh,  while  the  stem  is  i)al('  bliu'.  The  color 
of  the  caj)  and  llesh  soon  fades  to  i)ale  yellowish  except  near  the 
gills.  The  axis  of  the  stem  is  conijtosed  of  soflei',  paler,  librous 
tissue  whi(,-h  fiides  (piickly  and  (lisMjtjx'ars  in  p;iil  |e;i\iiig  llie  stem 
'tubular.  The  hull)  is  not  truly  depi-essed  niarginale  unless  in  the 
button  singe  which  was  not  seen.  '^Phe  species  is  relaleil  to  ('. 
SCaiirKs,  hill  Ihe  |tileiis  is  (lilVerenl  1 V  coloi'cd.  iiol  "t  igcl' spot  led."" 
ami  the  stem  not  solid.  The  gills  and  stem  are  also  more  Iti-ightly 
coh)red  than  in  that  sjiecies.  I(  m;iy  be  an  .American  variely.  The 
spores  agree  closely  wilh  Ihe  nieasnicmenis  given  l»y  IJici^en  foi- 
C.  seaiiriis.  It  dilVers  fi-om  C.  jinisinus  in  the  glabi-ous  pilens,  in 
Statui'e,  and  in  the  spores,  which  according  lo  liicken  are  l!'.  1(»  \  (1  7 
micr.  in  size.  Specimens  were  set'ii  from  Madison.  Wisconsin. 
46 
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*^^ Gills,  flesh  or  stem  yellow,  fulvesceiit,  or  ferruginous. 
338.     Cortinarius  fulgens  Fr.  j 

Epicrisis,  1836-38. 

Illustrations:     Cooke,  111.,  PL  71G   (doubtful). 

Gillet,  Champignons  cle  France,  No.  223   (doubtful). 

PILEUS  G-15  cm.  or  more  broad,  firm,  broadly  convex  to  plane, 
bright  orange  to  orange- fulvous,  disk  orange-ferruginous,  someichat 
virgate  streaked,  very  viscid  when  moist,  margin  incurved  at  first. 
FLESH  thick,  yellowish  then  alutaceous.  GILLS  dilute  yellow  then 
deep  ferruginous-orange,  emarginate,  hroad,  close,  edge  entire. 
STEM  4-7  cm.  long,  15-25  mm.  thick,  firm,  solid,  yellow,  covered  hij 
the  dense  rusty-stained  fihrils  of  the  cortina,  equal  or  subequal 
above  tJie  large,  depressed-marginate  bulb.  SPORES  almond-shap- 
ed, abruptly  ai)iculate,  1)1 2  x  6-7  micr.     ODOPv  and  TASTE  mild. 

Solitary  or  subgregarious.  On  the  ground  in  open  beech  woods. 
Ann  Arbor.     September.     Infrequent. 

This  large  species  is  here  interpreted  in  the  sense  of  Fries  as 
expressed  in  his  unpublished  plates  at  Stockholm.  Authors  are 
not  agreed  as  to  its  identity  as  shown  by  their  plates,  different  spore- 
measurements,  etc.  Fries'  plates  show  larger  plants  than  indicated 
in  his  description,  although  he  says  they  are  "showy,  robust  and 
golden."  His  figures  of  this  and  the  following  species  show  that 
the  virgate  appearance  of  the  pileus  of  C.  fulgens  was  to  his  mind 
one  of  the  essential  differences.  The  microscope  has  shown  that 
probably  several  species  are  included  under  the  old  ones.  Speci- 
mens from  Bresadola  with  spores  15-18  x  9-10  illustrate  this  view. 
C.  phyllophihis  Pk.  (N.  Y.  State  Mus.  Bull.,  157,  1912),  seems  to 
approach  our  specimens  rather  closely. 

339.     Cortinarius  fulmineus  Fr.  var.  sulphureus  var.  nov. 

Epicrisis,  ,1836-38.' 

Illustration :     Plate  LXXI  of  this  Report. 

PILEUS  5-10  cm.  broad,  convex  then  plane,  sulphur-yellow, 
scarcely  changing  to  darker,  sometimes  with  spot-like  scales  on  the 
disk,  viscid,  even,  glabrous.  FLESH  thick  on  disk,  yellow  or  yellow- 
ish-white, rather  soft.    GILLS  adnate,  then  emarginate,  moderately 
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hi'oad,  close,  siilijhiir-ijclloic  at  first,  linally  oeliraceoiis-ciniiamon, 
edge  becoming  eroded.  STIi:M  sJwrt,  3-5  cm.  long,  8-18  mm.  thick, 
diy,  j)alc,  sitlphur-jjeUoir,  sometimes  merely  yellowish-white,  yellow- 
ish within,  sometimes  compressed,  subfibrillose  then  glabresceut  and 
shining,  equal  above  the  shalloic,  margincite-deprcsscd  hulh  which 
is  yellowish  beneath  and  attached  to  a  yellow  mycelium.  COKTINA 
scanty,  whitish.  SPOKES  almond-shaped,  slightly  rough,  ventri- 
cose,  8-10  X  4-5.5  micr.  BASIDIA  30  x  7-8  micr.,  4-spored.  ODOR 
nolle.     TASTE  mild,  of  pellicle  not  bitter. 

Solitary  or  gregarious.  ( )n  the  ground  among  humus,  in  frondose 
or  mixed  woods.  Ann  Arbor.  P>;iy  View,  2sew  Riclimond.  Septem- 
ber-October.    Infrequent. 

When  young  the  wliole  plant  is  pale  sulphur-yellow,  sometimes 
paler  but  uniform  in  color.  In  this  respect  it  differs  markedly 
from  C.  fill  mi  liens  as  described.  The  figures  of  the  unpublished 
plates  of  Fries,  however,  show  a  much  less  orange  or  fulvous  plant . 
than  is  indicated  by  the  descrijitions.  It  is  paler  than  C.  elegant- 
ioides  and  lacks  the  bitterish  taste  of  the  pellicle.  In  the  list  of 
the  0th  Mich.  Acad.  Rep.  it  was  referred  to  C.  sulphiirinus  Quel., 
which  differs,  in  the  sense  of  Ricken,  in  having  much  larger  spores. 
Our  variety  agrees  quite  closely  in  the  size  of  the  spores  with  the 
Euroi)ean  (\  fiihn'uieKs  as  given  by  Ricken  and  Saccardo. 

0 

340.     Cortinarius  elegantior  Fr.  \ar. 

Epicrisis,  1830-38. 

Illiisiiatioii  :      Kickcii.   Die  Bliitlcrpilzc.   IM.  38,  Fig.  2. 

PILET'^S  7-l.~)  (111.  hioail.  coinpact,  linii,  (•(•iincx  Ihcn  (*\|»an(h'd, 
al  l<'ti;^ili  \\a\y  ami  (Ic|)I-css<mI,  hiirii i/  i/^lloir  Id  (imiii'niDii^.  i;la- 
lnous,  ('\('ii,  irllJi  (I  niji  risci<l,  scpiinihic  jtrlliilc.  VlAl^ll  whitish 
or  tinged  oclii-accidis,  thick.  (I  ILLS  adiiatc  becoming  ciiiaigiiialc, 
close,  I'atlier  broad,  i/i  Uoirisli  imllid  <il  first,  (it  length  rust  ifciniia- 
nioii.  edge  serrate-eroded.  S'l'll.M  I  (>  cm.  long,  l()l!."'»  iiiiii.  thick, 
solid,  pallid,  ttrcotuing  rust //  i/(  lloir ,  tibrilhtse  fi-oiii  tlie  aliiiiidant 
Cortina,  e((iial  aboNc  the  tiKirgiiidtr  tnilli  which  is  scarcely  depr»»ss- 
eil,  Ixconics  rust  t/i/tll(nr  and  is  attached  to  a  yellow  isii  invreiiiini 
wliicli  forms  nnicorhi-.u .  STOKIIS  almond  shaped,  elli|>tical,  Inlier 
culate,    IL'  II  \7S   micr.     OlMtK   and   TASTIO  mild. 

Subcaespitose  oi-  gregarious.  ( >n  the  ground,  among  leaxt's.  in 
t'i'ondose  woods.     Ann  .\rltor.     (►ctolter.      Kare. 
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This  species  forms  mycorhiza  on  the  red  oak ;  the  yellow  mycelium 
was  found  connecting  the  mushrooms  and  the  rootlets  of  the  tree 
and  on  examination  the  latter  were  found  to  be  ectotrophic  my- 
corhiza. Our  plants  depart  somewhat  from  the  descriptions  of  the 
European  C.  elegantior,  but  the  spores  and  color  and  other  major 
characters  are  the  same.  It  may  be  considered  as  a  variety  until 
more  extensively  collected.  It  differs  from  C.  fulgens  in  its  large 
spores,  the  pallid  color  of  the  very  young  gills  and  stem  and  the 
serrate  edge  of  the  gills.  The  color  changes  markedly  to  rusty 
or  fulvous  as  the  plant  becomes  mature.  The  bulb  is  not  as  large 
and  depressed  as  in  C.  fulgens.  In  the  European  plant  the  color 
shades  slightly  into  olive,  as  in  our  C.  elegantioides. 

341.     Cortinarius  corrugatus  Pk. 

N.  Y.  State  Mus.  Rep.  24,  1872. 

Illustrations:  N.  Y.  State  Mus.  Mem.  4,  PI.  58,  Fig.  8-15,  1000. 

White,  Conn.  State  Geol.  &  Nat.  Hist.  Surv.,  Bull.  15,  PI.  21, 
1910. 

PILEUS  5-10  cm.  broad,  broadly  campanulate,  obtuse,  viscid 
when  moist,  coarsely  and  radiately  corrugate  or  reticulate,  tawny 
or  yeUoivish-ferruginous,  varying  to  yellow  or  ochraceous.  FLESH 
white,  thin  on  margin.  GILLS  adnate,  rather  broad,  close,  trans- 
versely striate,  i^allid  or  obscurely  purplish-tinged  at  first,  soon 
ferruginous-cinnamon,  edge  eroded  at  length.  STEM  7-12  cm.  long, 
6-16  mm.  thick,  long  cylindrical,  often  fibrillose,  spongy-stuffed, 
often  holloAved'by  grubs,  scurfy  at  apex,  yellowish  or  tawny-yellow, 
toith  a  rather  small,  rounded-oval  hidh  which  is  clothed  when  fresh 
by  the  thin,  tawny,  adnate  and  viscid  remains  of  a  universal  veil, 
pallid  or  concolor  within.  CORTINA  almost  lacking,  evanescent. 
SPORES  broadly  elliptical,  very  rough-tuberculate,  variable  in  size 
10-15x7-10  micr.  (usually  12-13x8-9  micr.).  BASIDIA  clavate, 
.45-48  X  12  micr.,  4-spored.     ODOR  rather  pleasant.     TASTE  mild. 

Gregarious  or  subcaespitose.  On  mossy  or  moist  ground  in  low 
or  swampy,  frondose  woods.  Vicinity  of  Detroit;  but  probably 
throughout  the  State.  July-October.  Not  infrequent  in  appropriate 
habitats. 

This  is  a  curious  species  whose  early  button  stage  alone  shows 
its  relation  to  the  subgenus  Bulbopodium.  Later  there  is  no  margin 
noticeable  on  the  bulb,  and  no  sign  of  the  early  attachment  of  the 
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cortiua.  The  cortiiia,  in  lact,  disappears  very  early,  if  j)reseut  at 
all.  In  the  young  stage,  however,  the  cap  has  a  much  smaller  width 
than  the  bulb,  and  ai)pears  to  rest  upon  it  in  the  way  characteristic 
for  this  sub-genus.  The  species  is  easily  known  by  its  corrugated 
cap,  the  i)eculiar  yellow  or  tawny-yellow  color  of  the  long  stem 
and  the  large  spores.  Saccardo  quotes  the  size  of  spores  incorrectly. 
Peck  has  named  a  form  with  "appressed  spot-light  scales"  on  the 
pileus,  var.  subsquatnosus. 

****GiUs,  flesh  and  stem  at  first  white,  pallid  or  pale  alutaceous. 

342.     Cortinarius  sublateritius  Pk. 
X.  Y.  State  Mus.  Hep.  54,  1901. 

''PILEUS  5-7.5  cm.  broad,  broadly  convex  or  nearly  plane,  glab- 
brous,  viscid,  liqht  red,  margin  incurved.  FLESH  white.  GILLS 
adnexed,  emarginate,  close,  thin,  i)]ane,  pallid  at  first,  becoming 
cinnamon.  STEM  short,  3-6  cm.  long,  G-10  mm.  thick,  equal  or 
sliglitly  tapering  upward,  stuffed,  silk}-,  ichitish,  ahruptly  bulbous. 
SPOIiiCS  vent ricose  elliptic,  abruptly-short,  pointed  at  each  end. 
rough-tuberculate,  10-12.5  x  5-0.5  micr. 

"Woods.    Westport,  N.  Y.     October." 

The  description  is  adopted  from  that  of  Peck  who  says  it  is  ap- 
parently related  to  C.  tcstaccus  (Jke.  which,  according  to  Maire  is 
C  rufo-olivaccus  Fr.,  but  from  wliicli  it  dillctrs  in  its  smaller  size, 
stutted  stem  and  smaller  even  spores.  It  also  dill'ers  from  C.  rubens 
in  the  spore  character,  as  I  satisfied  myself  by  a  study  of  the  type 
specimens  at  Albany,  N.  Y. 

343.     Cortinarius  multiformis  Fr. 

l^piciisis,  ]S.'}(M)S. 

Illustrations:     Cooke,   111.,   PI.  7()S,  T(M). 

Quelet,  in  (Jrevillea,  VI,  PI.  101,  Fig.  1. 
Kicken,  Die  Blatterpil/.c  IM.  'A'.K  Fig.  1. 
Plat(!  LXXII  of  this  Krpoit. 

I'llilOI'S  ,"»  1  (I  (111.  Iii(»;iil,  simii  ((iiixcx  lln'ii  cxpiiiKlol  phiiic,  n-gu 
lar,  cancsirntirhitc-hoart/  irhrn  i/oun;/,  riscid,  soon  ocliract'oiis  hull , 
brcoiiiini/    pale    f(rru(/inous-or(in(jr^    wilii     a    scpnrablc    pellicle,    at 


358  THE   AGARICACEAE    OF   MICHIGAN 

length  someAvhat  dry  and  subshining,  sometimes  wrinkled  in  age 
from  the  drying  gluten,  margin  inrolled.  FLESH  pallid-white  at 
first,  at  length  somewliat  discolored,  sublutescent.  GILLS  atten- 
uate-adnate,  then  emarginate,  close,  not  broad,  at  first  icliitisli,  then 
alutaceous-cinnamon,  edge  eroded  at  maturit3\  STEM  4-9  cm.  long, 
10-20  mm.  thick,  spongj^-solid,  subfibrillose,  ichite  at  first  then  aluta- 
ceous,  equal  above  the  marginate  or  sometimes  scarcely  marginate 
hiilb,  Avhich  becomes  oval  at  length.  CORTINA  'white,  scanty, 
fugacious.  SPORES  subfusiform-elliptical,  scarcely  at  all  rough, 
7-9x4-5.5  micr.,  pale,  not  becoming  rusty.  BASIDIA  25-30x7-8 
micr.    ODOR  and  TASTE  mild. 

Gregarious.  On  the  ground,  in  mixed  woods,  so  far  only  collected 
in  the  conifer  regions  of  the  State.  Bay  View,  New  Richmond, 
September.     Infrequent. 

The  button  stage  is  white  or  Avhitish  throughout,  but  during 
development  it  discolors  more  or  less,  assuming  yellowish  or  rusty- 
ochraceous  shades.  Our  plants  never  become  as  deep  orange-rusty, 
so  far  as  I  have  seen,  as  do  the  European  plants.  Specimens  col- 
lected near  Stockholm,  showed  a  tendency  to  change  from  white  in 
the  button  to  tawny-orange  in  age.  The  species  is  distinct  from 
others  in  the  peculiar  delicate  hoary-white  covering  of  the  young 
plant,  which  sometimes  remains  on  the  surface  of  the  pileus  as 
hoary  spots  even  after  expansion.  This  may  be  considered  as  a 
form  of  universal  veil,  but  is  quite  ditferent  in  texture  from  the 
universal  veil  of  the  first  section.  This  hoariness  is  best  seen  when 
plants  are  growing  in  dry  weather,  and  reminds  one  of  that  of 
Pholiota  caperata.  The  spores  and  gills  are  rather  pale  for  a  Cor- 
tinarius,  and  the  species  therefore  approaches  Hebeloma. 

344.     Cortinarius  intrusus  Pk.    (Edible) 
Bull.  Torr.  Bot.  Club,  Vol.  23,  p.  416,  189G. 
Illustration:     Plate  LXXIII  of  this  Report. 

PILEUS  2.5-G  cm.  broad,  convex-expanded,'  soon  plane  and  sub- 
depressed,  glabrous,  tvhitish  to  dull  clay-color,  sometimes  tinged 
taw^ny-ochraceous  or  reddish,  viscid  tvhen  moist,  even  or  radiately 
wrinkled.  FLESH  whitish,  thin.  GILLS  rounded  behind,  adnexed 
or  almost  free,  thin,  close,  not  broad,  ivhitish  at  the  very  first,  soon 
creamy-yellowish  to  tawny-ochraceous,  finally  umher-hroicn,  edge 
subcrenulate.    STEM  3-6  cm.  long,  4-10  mm.  thick,  stuffed  to  hollow, 
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ichitish,  at  length  stained  by  the  spores,  even  or  striate  above, 
minutely  floccose  at  first,  glabrescent,  equal  or  taperinj;,  more  or 
less  abruptly  hiilhoiis.  t^POKKS  elliptic-oval,  smootli,  O-T.")  x  4-5 
micr.,  brownish-cinnamon  in  mass.  BASIDIA  25-2G  x  5-7  micr.,  4- 
spored.  Sterile  cells  on  edj^e  of  j^ills,  small,  capitate,  as  in  (lalera. 
ODOR  and  TASTE  sligiitly  of  radisli. 

Singly  or  in  small  clusters  in  mushroom  beds,  in  tlower  beds  in 
■conservatories,  plant  ]>ots,  etc. 

In  the  winter  months.  Keceived  from  greenhouses  in  Michigan; 
reported  from  various  points  in  New  York,  New  Jersey  and  Massa- 
chusetts. 

To  quote  from  Dr.  Teck,  "Its  habitat  is  })eculiar,  but  it  possibly 
finds  its  way  into  conservatories  and  mushroom  beds  through  the 
introduction  of  manure  or  soil  or  of  leafmould  from  the  woods. 
It  seems  strange  that  it  has  not  been  detected  growing  in  the  woods 
or  fields."  Mcllvaine  says,  ''Several  pints  of  it  were  collected  in 
February — usually  a  famine  monlli  for  the  mycophagist.  The  crop 
continued  well  into  the  spring.  They  grew  on  the  ground,  in  beds 
among  plants,  and  with  potted  plants  in  a  hot-house.  The  s]>ecies 
is  delicate,  savory  and  a  most  accommodaliug  renegade  of  its  kind." 

This  species  is  not  only  unusual  in  its  selection  of  a  place  to  fruit 
but  also  departs  soniewhal  from  the  usual  generic  characters  of 
the  genus  Cortinarius.  Its  sjtores  are  of  a  peculiar  coloi-  and  in 
some  respects  it  resend^les  the  genus  Ilebeloma,  an<l  may  yet  be  re- 
ferred to  that  genus.  Its  devebqinieiit  has  not  been  sniliciently 
studied. 

345.     Cortinarius  albidus  Tk. 
N.    V.   Slate   Miiseiiin,    \lr\K    1  I.    1S!II. 
Ilhisiialion  :      IM-I.   I'l.  :'..   Fig.    1   I. 

i'lLlirS  5  HI  cm.  Itroad.  convex.  Ilien  e\|>anile«l.  irliih'  nr  irliilish, 
even,  glabrons,  irith  <i  .\t  jianihli-,  riscid  /x  lliclf,  shining  w  iu-n  dry. 
FLIISII     lliick,    while.  CILLS    adne.vedcniaiginale.    nuMh'ralely 

broad,  dose,  thill,  irliilc  at  JirsI,  then  pale  alnlaceons  to  cinnamon, 
edge  even.  S'l'I^.M  5S  cm.  long,  S  Hi  mm.  (hick,  solid,  irhlti.  lilnil 
lose  li-itm  the  coi'tiiia,  trilli  mi  ohliijin.  iiiiirifiiKtlc  (1(  prrssi d  hull), 
atlaclird  lo  while  myrclinm.  ("OKTIN.V  white,  copions.  Sj'OKFS 
ellii.tical.  scarcely  i-on-h.  !•  1  1  \  .">  •;..'>  micr.  (HM)|;  him!  'IWSTl-: 
mild. 
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Gregarious.  On  the  ground  in  low,  frondose  woods.  Ann  Arbor. 
September-October.     Infrequent. 

Known  by  the  white  color  of  all  its  parts,  although  the  pileus  may 
become  buff  in  age  and  sometimes  the  bulb  is  discolored  somewhat 
by  rusty  hues.  It  differs  from  pallid  forms  of  C  multiformis  in  its 
spores  and  larger  bulb. 

SUBGENUS  PHLEGMAGIUM:  Stem  dry,  firm,  exposed  from- 
the  beginning,  becoming  clavate-bulbous  to  equal,  never  marginate- 
bulbous;  cortina  superior,  collapsing  on  the  upper  or  medium  por- 
tion of  the  stem.    Pileus  with  a  viscid  pellicle. 

This  includes  the  sections  "Cliduchii"  and  "Elastic!"  of  Fries. 
The  development  from  the  "button"  stage  is  very  different  from 
that  of  the  subgenus  Bulbopodium.  The  stem  is  evident  from  the 
first,  and  the  cortina  is  necessarily  attached  differently,  connecting 
stem  and  margin  of  pileus.  A  universal  veil,  similar  in  structure  to 
that  of  the  preceding  subgenus,  may  be  present  in  the  young  stage 
and  in  such  cases  persists  under  favorable  conditions  as  delicate 
shreds  or  as  a  closely  adnate  sheath  to  the  lower  part  of  the  elon- 
gated stem.  Of  the  European  species  which  have  this  veil,  e.  g.  G. 
cumatilis  Fr.,  G.  varicolor  Fr.,  G.  triumphans  Fr.,  etc.,  only  one 
has  been  with  certainty  observed  in  this  country.  Details  on  this 
point,  with  respect  to  American  species,  are  also  not  at  hand,  so  that 
I  am  compelled  to  arrange  our  species  on  a  merely  temporary  basis. 
The  number  of  Michigan  species  which  belong  to  this  subgenus  that 
have  so  far  been  observed  are  relatively  few,  and,  except  for 
the  type  specimens  of  Peck's  species  which  have  been  examined,  I 
have  seen  few  collections  that  can  be  placed  here. 

Section  I.    Universal  veil  clearly  manifest. 

346.     Cortinarius  triumphans  Fr. 

Epicrisis,  1S36-38. 

Illustrations :     Fries,  Icones,  PI.  141,  Fig.  1. 
Gillet,  Champignons  de  France,  No.  252. 
Cooke,  111.,  PI.  G92. 
Ricken,  Bltitterpilze,  PI.  41,  Fig.  2. 

PILEUS  5-10  cm.  broad,  convex-plane,  obtuse,  viscid^  spotted  with 
superficial  patches  of  the  veil,  or  glabrous  and  appressed-subtomen- 
tose  on  drying  especially  on  disk,  even,  apricot-yelloic  to  ochraceous- 
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orange  (Ridg.)?  fiutiHy  becoming"  tawny.  FLEt^II  soft,  white,  thick 
on  disk.  GILLS  at  lir.st  aduate-subdecurrent  then  sinuate  to  emar- 
ginate,  close,  moderately  broad,  at  first  caesius-ivhitish,  then  ochra- 
ceous-buff  to  argillaceous,  edge  entire.  STEM  8-12  cm.  long,  1-2  cm. 
thick  above,  clavate-bulbous  or  rounded-bulbous,  solid,  at  first 
sheathed  by  a  whitish  universal  veil  which  is  at  length  broken  into 
yeUoicish-ochraccous  annular  patches  terminating  above  in  a  ring. 
SPORES  elliptical,  almond-shaped,  12-15  x  G-7.5  micr.,  tuberculate, 
rusty-yellow.    ODOR  and  TASTE  slightly  of  coal-tar  or  radish. 

Gregarious  to  subcaespitose.  On  the  ground  in  forests  of  balsam- 
fir.  Adirondack  Mountains,  North  Elba,  New  York.  Collection 
Kauftman.     September,  1914.     Rare. 

A  large,  northern  species  agreeing  in  all  respects  with  specimens 
whicli  I  collected  at  Stockholm,  Sweden.  The  collapsed  cortina 
unites  with  the  upper  portion  of  the  universal  veil  to  form  a  band- 
like annulus.  It  was  reported  from  New  York  by  Peck  in  N.  Y. 
State  Mus.  Bull.  150,  1910.     Not  yet  found  in  Michigan. 

347.     Cortinarius  maculipes  Pk. 
N.  Y.  State  Mus.  Rep.  54,  1901. 

"Pileus  :;-0  cm.  bi-oad,  convex,  becoming  nearly  i»lane,  glabrous, 
but  corercd  uith  a  tenacious  gluten,  haij-red.  becoming  i»aler  with 
age.  FLESH  whitish.  GILLS  thin,  close,  rounded  beliind,  slightly 
adnexed,  tchitisJi  at  first,  becoming  Ijrownish-einnanion.  ST1"]M  5-7.5 
cm.  long,  0-12  mm.  thick,  e(iual  or  slightly  tapering  upward,  sub- 
radicating,  solid  or  stuffed,  silky-fibrillose,  scaly-spotted,  sometimes 
slightly  annulate.  SPORES  elliptical,  scarcely  rough.  7.5-9  x  5-(') 
micr." 

The  pileus  of  4lried  specimens  is  chestnut-brown  and  shining. 
Saccardo  gives  the  si)ore-measurements  much  larger,  which  is  clearly 
an  error.  Peck  says  **its  i)rominent  characters  are  the  dark-colored 
l»ileus  smeared  with  tenacious  glnlen,  the  pale  young  gills  and  Ihc 
sjjotted  sicm.  Tlic  spots  aic  roinicd  1»\-  \Uv  hrowii  fibrils  thai  at 
first  coat  the  stem,  and  i-cscinlib'  llios**  of  A  nnilhirin  tncgahipus 
Bres."  as  shown  in  Fung.  Trid.,  PI.  17.  These  scaly  sjtots  are  ch'arly 
the  I'ciiiains  of  ;i  nniv<'i-s;il  veil.  'I'lir  type  s|ic(inii'iis  ;irc  of  iiKxhTate 
size. 
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Section  II.     Universal  veil  not  manifest. 

*Gills  at  first  violet,  hluish,  purpJisli  or  cacsious. 
348.     Cortinarius  sphagnophilus  Pk. 
N.  Y.  State  .Miis.  Kep.  29,  1878. 

'TILEUS  5-7.5  cm.  broad,  convex  to  expanded,  glabrons,  viscidy 
pale  brotvn,  marked  tcith  dark  watery  spots  especially  on  the  margin, 
GILLS  moderately  broad,  siildistant,  transversely  rugalose,  at  first 
violaceous  then  cinnamon.  STEM  10-15  cm.  long,  silky,  striate, 
violaceous-ichite,  then  cinnamon,  icith  an  oval  hulh  at  tase.  SPORES 
oblong-elliptical,  slightly  rough,  10-11.5  (rarely  12.5  micr.)  x  5.5-6 
micr.'' 

Found  in  sphagnous  marshes.  New  York.  The  description  is 
adapted  from  that  of  Peck  and  from  his  drawings.  The  pileus  is 
represented  as  pale  smoky  brov/n,  the  stem  almost  white  and  with 
an  oval  bulb.    "The  spotted  pileus  is  a  distinctive  feature." 

349.     Cortinarius  lanatipes   Pk. 
N.  Y.  State  Mus.  Kep.  42,  1889. 

"PILEUS  2.5-7.5  cm.  broad,  broadly  convex  or  nearly  plane,  viscid,, 
grayish,  often  tiuged  with  yellow,  becoming  yellowish  or  subfulvous 
and  virgate  with  innate  tawny  fibrils  when  old.  FLESH  whitish. 
Gills  adnexed,  narrow,  close,  ^JO^e  violaceous  at  first.  STEM  shorty 
3-5  cm.  long,  G-10  mm.  thick,  equal  or  tapering  upward  ahove  the 
oval  hulb,  solid,  subannulate,  silky  above  the  annulus,  loosely  fibril- 
lose-tomentose  below,  white.  CORTINA  white.  SPORES  elliptical^ 
7.8.5  X  4-5  micr." 

In  spruce  groves.  New  York.  September.  The  cortina  is  probably 
very  copious,  although  it  is  possible  that  a  white  universal  veil  is 
also  somewhat  in  evidence.  The  virgate  pileus  which  changes  color 
in  age  and  the  'Svoolly"  covering  of  the  stem  are,  according  to  Peck, 
the  distinguishing  marks.  The  type-si)ecimens  show  that  its  place 
is  in  this  group.  The  ])lants  are  not  large.  This  approaches  C.  glau- 
copus  Fr.  in  some  respects. 
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350.     Cortinarius  claricolor  Fr. 

Epicrisis,  1836-38. 

Illustrations:     Fries,  Icoiics,  IM.  142.  Fig.  2. 
Gillet,  Cli;iin]>i.uii()iis  de  Fraiu-e,  No.  20."). 
Cooke,  111.,  ri.  Gl)3. 
rvioken,  liliitterpilze,  PI.  41,  Fig.  1. 
Qiielet.  (h-evillca.  ^'(.l.  W.,  PI.  1(I2.  Fig.  1. 

PILEUvS  ~i-\i)  cm.  itioad.  linn,  ohtiisely  convex,  at  length  broadly 
convex  to  plane,  subdi.^coid,  glutinous  when  moist,  shining  when 
dry,  even,  glabrous,  raw  sienna  color  to  oraiKjc-hiijf  (Kidg.j,  tiiii- 
colorous,  not  virgate,  margin  incurved  and  cortiuate.  FLESH 
compact,  white,  thick  on  disk.  GILLS  emarginate-adnexed,  rather 
narroic,  close,  at  first  caesious  to  pale  broicnish-drah  (Ridg.),  tinally 
claj'-color,  edge  erose-serrate.  STEM  5-8  cm.  long,  round-bulbous  to 
clavate-bulbous,  12-1.")  nun.  iliick  aboNc.  bulb  up  to  2  cm.  thick,  ic]iitv, 
firm,  solid,  fibrillose  or  tioccose-tibrillose.  SPORES  almond-shaped," 
8-10  X  5-G  micr.,  punctate-rough.  j);ile  rusty-ochraceous.  ODOR  and 
TASTE  mibl. 

Gregarious  or  subcaespitose.  On  the  ground  aiinmg  sim-ucc  and 
white  pine  needles.  Adirondack  ^loiintains,  Nortii  Elba,  N.  Y. 
September,  1915.     Collection  Kaullman.      Inlrtsiucnt. 

The  cracked  surface  of  ihc  jiileus  and  the  densely  fioccose  stem, 
said  to  lie  charactei'istic  of  the  species  in  lMn-<»pe.  were  not  char- 
acters of  the  North  lOlba  ])l;inls.  The  stems  iio\\(>ver,  were  (piite 
silky-fibrillose  with  while  lilirils.  The  nni\crs;il  \-eil  is  lacUing.  The 
spores  agree  only  with  the  measurements  of  Hrit/.elnniyr.  (Mher 
authors  give  larger  s|i(tres.  10-12  x  7-S  micr..  ;ind  segregation  may 
become  necessary.  The  Inillt  may  i)e  subemarginate  at  lii'sl,  but  it 
is  not  depi-essed  and   the  coriina   is  superioi'. 

351.     Cortinarius  lapidophilus    Vk. 
N.  ^■.  Stale  Mns.  K'ep.  ;;i.  l>7:i. 

•■riljlirs  .">  ".."t  cm.  Inoad,  at  lirsl  lieniis|i!ierical.  then  convex- 
e.xpamb'd,  al  first  ciin n  oiis,  lieconiing  oclirelinged,  often  crowded 
and  irregniar,  rin/nh  with  a|i|)ressed  lil>i-ils.  FMISII  wliilish. 
G  1  !d>S  crow  lied.  (/(//"/,■  vKiliici  (n(s  III  first,  then  argillaceous-cinnamon. 
STIO.M  5  HI  cm.   long,  (i  Id  mm.   thick,  solid.  it/iKil  or  slif/htli/  thid: 
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ened  at  base,  whitish."  SPORES  (of  type  specimens)  broadly 
elliptic-oval  to  siihglohose,  rough-punctate,  7-8-x  6  micr. 

Suhcaespitose.      Rocky    soil    in    woods,    New     York.      August. 

The  pileus  of  the  dried  type  specimens  is  dark  cinereous.  It  ap- 
pears to  approach  C.  infractus  Fr.  in  some  of  its  forms  and  especially 
as  to  its  spores. 

352.     Cortinarius  copakensis  Pk. 
X.  Y.  State  Mus.  Rep.  31,  1879. 

"PILEUS  3-7.5  cm.  broad,  convex  then  expanded,  often  crowded 
and  irregular,  viscid,  corrugated,  pale  ochre  slightly  tinged  red. 
GILLS  broad  behind,  subdistant,  violaceous  at  first,  the  interspaces 
veiny,  edge  eroded.  STEM  5-7  cm.  long,  rather  slender,  4-8  mm. 
thick,  equal  or  tapering  upwards,  stuffed,  silky,  whitish."  SPORES 
broadly  elliptical  to  siibgloTjose,  rough-punctate,  7-9.5  x  7  micr. 
"8ul)caespitose.  On  the  ground  in  woods.  New  York.  October." 
The  plants  are  not  large,  and  the  pileus  is  said  to  be  glabrous 
and  shining  when  dry.  The  gills  are  alutaceous-cinnamon  in  the 
dried  type-specimens. 

353.     Cortinarius  albidipes  Pk. 

N.  Y.  State  Mus.  Bull.  157,  1912. 
Illustrations:     Ibid,  PI.  128,  Pig.  1-6. 

"PILEUS  5-10  cm.  broad,  compact,  hemispheric  then  broadly 
convex,  obtuse  or  subumbonate,  viscid,  glabrous  and  shining  when 
dry,  lyuff  color.  Flesh  white.  GILLS  4-6  mm.  broad,  moderately 
close,  pale  violaceous  at  first,  cinnamon  when  mature.  STEM  5-8 
cm.  long,  10-15  mm.  thick  above,  clavate-hulhous  and  tapering  up- 
ward, firm,  solid,  silky-fibrillose,  white.  SPORES  subglobose, 
8-10  X  7-9  micr.    TASTE  mild. 

"Among  fallen  leaves  in  woods.    New  York.    September. 

"A  fine,  large  species,  easily  recognized  by  its  buff,  viscid  cap,  its 
violaceous  young  gills  and  its  white  stem  thickened  or  bulbous  at 
the  base."  As  in  most  of  this  subgenus,  the  spores  are  said  to 
lodge  on  the  remains  of  the  white  webby  cortina,  and  form  a  con- 
spicuous rusty  or  cinnamon-colored  ring  near  the  top  of  the  white 
stem. 
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354.     Cortinarius  decoloratus  Fr. 

Syst.  Myc,  1821. 

Illustrations:     Cooke,  111.,  PI.  729. 

Quelet,  ill  Grevillea,  ^'ol.  7,  PI.  107,  Fig.  1. 

PILEUS  3-7  cm.  broad,  convex  then  expanded,  huff  or  pallid  clay- 
color,  regular,  risciV/^  slightly  corrugate  when  dry.  FLESH  thin, 
watery,  sojt,  white.  GILLS  adnate,  sometimes  subdecurrent,  sin- 
uate, close,  moderately  broad,  caesious  or  pallid  gray  at  first  then 
pale  cinnamon.  STILM  .5-7  cm.  long,  Ji-S  mm.  thick,  equal  or  taper- 
ing upward,  stuffed  then  hollow,  ichitish,  sometimes  striate  above, 
obscurely  spotted  with  ochraceous  shreds  of  the  veil.  SPORES  sub- 
globose  to  oval,  almost  smooth,  8-9  x  G-7.5  micr. 

Gregarious  or  scattered.  In  moist  places  in  frondose  woods. 
Ann  Arbor.     September.    Infrequent. 

A  closely  related  form  has  a  bitter  taste  according  to  some 
authors.  The  caesious  color  of  the  gills  is  soon  obscure  or  lacking. 
It  has  not  been  found  in  quantity  and  the  spores  of  our  plants  are 
slightly  too  large. 

**Cfi7/.s-  ut  first  olivaceous  or  sooty-olivaccous. 
355.     Cortinarius  infractus  Brcs.  (ex.  Pers.) 

Fung.  Trid.,  Vol.  2,  1892. 

Illustrations:    Il)id,  PI.  lO:;. 

Cooke,  111.,  PI.  704  (PI.  705  as  C.  anfractus  Fr.). 

Quelet,  in  Grevillea,  Vol.  (>,  PI.  104,  Fig.  3  (as  C.  anfractus). 

IMckcn,  Die  Pliitterpil/.c,  Thile  43,  Fig.  2,  e(.  al. 

IMiiM'  LXXII I  ..r  iliis  i:cii(.ii. 

I'ilJirS  .")  ID  (III.  I»r(i;i(l.  coiixcx  llicii  ('\|i;iih1('(1.  risci.tl,  ^^hibrous, 
even,  f/^r/.'  olirc  nr  xoof yolirr  tlien  (ingcij  rnhntis,  nniif/iti  broadly 
incurrid,  llicii  spi-cjidiiig  jiikI  oflcii  with  ;i  Inoail  /.one.  I'lJlSlI 
whitish  or  slightly  viohiccous  t iiigiMJ.  tiiin.  tliicU  except  on  m;M\L:in. 
iilLI.S  ii;ii  row  ciI  ;i(|ii;ile.  sdiiiel  i  liies  eliKl  r;^!  ii;i  I  e  (if  s|Hili(»nsly  suli 
decnireiit,  <i-(»\\<led  to  aliiiosi  siilt(list;iiil.  ralher  iKiri'ow.  sniiiel  iiiies 
bro;i(ler,  ihirlc  otirr  or  sool  i/  olin\  :it  leii;,Mli  iiiiiher,  e(!ij;e  (Teiuilute- 
ei-ddt'il.  S'l'lvM  ."i  1»  cm.  Idii;/.  S  l^  iiiiii.  Iliick.  solid,  el;i\;ite  oi-  w  i  I  h 
(i\;il  Inill».  liin'iilose,  dull  ri(d<tc<  oils  ulion,  (liii:;y  whitish   to  oli\;u'e- 
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ous  below.  SI*OKES  subglobose  to  oval,  rough-punctate,  7-8  x  5-G.5 
micr.  BASIDIA  30  x  7  micr.,  4-spored.  ODOR  slight.  TASTE  of 
pellicle  or  pileus  hitter. 

Gregarious.  On 'the  ground  in  mixed  and  frondose  woods.  Aug- 
ust-October.    Ann  Arbor,  Marquette,  New  Richmond.     Infrequent. 

This  is  a  variable  species,  and  was  placed  by  Fries  under  two 
names:  (J.  iiifractus  and  C.  (infract as.  Bresadola  combined  these 
and  gives  an  excellent  description.  Ricken  (Bliitterpilze,  p.  144) 
has  again  attempted  to  segregate  them.  There  is  no  doubt  that 
forms  occur  which  might  be  kept  apart  on  the  basis  of  different 
shades  of  color,  stature,  etc.  Our  plants  often  have  narrow  adnate 
gills  but  luxuriant  specimens  occur  with  brdad  gills.  In  all  forms 
which  seemed  to  belong  here,  the  pellicle  of  the  pileus  was  bitter. 
According  to  Ricken  this  would  be  C.  suhsimile  (Pers),  but  the 
colors  do  not  agree  with  that.  In  all  these  forms  the  spores  are 
said  to  be  practically  of  the  same  size  and  shape.  Further  study  on 
our  plant  is  necessary  if  they  represent  different  species. 

356.  Cortinarius  olivaceus  Pk. 
N.  Y.  State  Mus.  Rep.  24,  1872. 

"PILEUS  3-5  cm.  broad,  convex  tlien  expanded,  glabrous,  viscid, 
dark  brown  with  a  greenish  or  olivaceous  tinge.  FLESH  grayish. 
GILLS  close,  rather  broad,  at  length  ventricose,  dark  olivaceous  at 
first,  then  cinnamon.  STEM  6-8  cm.  long,  G-10  mm.  thick,  equal, 
stuffed  to  hollow,  ivhite-violaceous,  thickened  below  with  an  oval 
bulb."  SPORES  elliptical,  very  rough,  tnberculate,  40-12.5x6-7.5 
micr. 

On  the  ground,  in  woods.  New  York.  September.  A  study  of  the 
type-specimens  and  accompanying  drawings  show  that  this  species 
is  to  be  placed  in  the  present  subgenus.  The  spores  differ  markedly 
from  those  of  C.  infractiis  and  G.  herpcticus,  both  in  size  and  shape. 
It  approaches  C.  luteofuscus  more  closely. 

357.  Cortinarius  longipes  Pk. 
N.  Y.  State  Mus.  Rep.  26,  1874. 

''PILEUS  5-8  cm.  broad,  convex  to  expanded,  slightly  fibrillose, 
viscid,  yellowish  or  pale  ochraceous.  GILLS  close,  plane,  hroivn- 
ish-olivaceous  at  first,  then  cinnamon.     STEM  elongated,  10-15  cm. 
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louij,  OS  mill,  tliifk,  taperinji  upirtird,  slij^htly  tibrillose,  whitish." 
SPOKES  broadly  elliptical  to  suhjilobose,  slightly  rouj^h,  G-7.5  x  5-G 
iiiicr. 

Gi-o  1111(1  ill  woods.     New  York.     September. 

Kelated  to  ('.  aiifractits  by  the  spore-characters,  but  it  differs 
much  in  the  elongated  stem  ami  color  of  pileus.  In  statue  it  is 
more  like  ('.  njihiopiin  i'k. 

358.  Cortinarius  glutinosus    Pk. 
N.  Y.  State  .Mus.  Pep.  4:;,  1S!»0. 

"PILEUS  J.o-T  cm.  broad,  convex,  f/Iutlnous,  hroicnifih-ochra- 
ceoua,  mar<;iii  narrowly  involute.  FLESH  yellowish.  (IILLS  ad- 
nexed,  rather  broad.  oUnicioiis.  STEM  o-7  cm.  long-.  (i-lO  mm.  tliick, 
soli<l,  wliitisli  ((!•  pallid,  thickened  at  the  base,  .scarccli/  hiilboit.s." 
SPOKES  broadly  elliptical  to  subglobose,  minutely  rough,  7-8  x 
5.5-().5  micr. 

On  mossy  ground,  Adirondack  ^lountains,  New  York.     July. 

The  type-specimens  show  a  rather  medium-sized  plant;  the  pileus 
is  dark,  dull,  rufous-brown  when  dried,  the  gills  rather  broad  and 
not  crowdeil.  ••Tlic  iMdininciit  Icature.s,"  says  Peck,  arc  "the  dull 
ochraceous  pileus,  olivaceous  gills  ;ind  jtallid  stem.  The  margin  of 
the  j)ileus  is  sometimes  rimose."  It  seems  related  to  ('.  infract  us 
by  its  spores  and  gills,  but  is  aj)parently  distinct  because  of  the 
change  of  color  of  the  pileus  on  drying. 

***^•///,^•  ,il   first    i/,lloir. 

359.  Cortinarius  luteo-fuscous  Pk. 
X.  \.  Stale  (";ii..  Kep.  1';;.  IST-J. 

'■rilJli'S  "id  (111.  Iiiuiid.  Iiidadly  coiixcx,  cncii,  glalirous,  risciil, 
jHilr  liiscons  h,  \iiiol.i/l)roirii .  (II1J>S  deeply  eiiiarginale.  rather 
broad,  rallici'  close.  i/rllDir  iit  first,  at  leiiglb  cinnamon.  S'I'I'.M  !l  10 
<'m.  btiig.  fl  S  mm.  thick,  e(|ual  alxtNc,  //////  a  run  inlid  miit  lnilli  below  . 
solid,  silky  si  lialc.  irhitisli."  Sl'CHMOS  broadly  elliptical.  (»bluse, 
t>onH'N\linl    loiigh,    I L'  1.".    \   <■>  7.."">    micr. 

()ii    the   ground    in    woods.       New     ^'o|•k.      nchiber. 

This  sjiecies  is  cinsely  iclate(l  In  ('.  ntirnci  lis  I'k.  IkiIIi  ill  stature, 
habit    and  spoic  si/.e.     The  colors  dillCr  somewhat    and   il    needs  fur- 
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ther  study.     The  spores  are  given  too  large  in  the  original  descrip- 
tion.    The  measurements  given  above  were  made  from  the  type 
.  specimens. 

***"GilIs  at  first  tohite  or  pallid. 

360.     Cortinarius  coloratus  Pk. 
N.  Y.  State  Cab.  Rep.  23,  1872. 
Illustration :     Plate  LXXIV  of  this  Report. 

PILEUS  5-10  cm.  broad,  convex  then  broadly  campanulate  and 
discoid,  'bright  reddisU-yelloiD  to  taicny-orangc  and  shining,  becom- 
ing dull  testaceous,  glabrous,  even,  sometimes  radially  cracked  on 
drying,  icith  a  viscid  pellicle,  margin  at  first  incurved.  FLESH 
whitish,  thick  except  margin,  firm,  compact.  GILLS  adnate  at 
first,  becoming  emarginate,  rather  hroad,  close,  rigid  becoming 
crisped  on  drying,  thin,  whitish  or  pallid  at  first,  then  pale  clay- 
color  to  cinnamon-brown,  7iot  reaching  the  margiti  of  the  pileus,  edge 
paler.  STEM  5-12  cm.  long,  clavate-hulhous,  8-12  mm.  thick  above, 
20-30  mm.  thick  at  bulb,  solid,  firm,  at  first  white  and  silky-fibrillose 
from  the  cortina,  white  within,  slightly  lutescent,  marked  at  times 
by  the  thin  remains  of  an  evanescent,  yellowish-tawny  universal  veil, 
attached  at  base  to  delicate  tohite  mycelioid  strands.  CORTINA 
white,  cobwebby,  not  very  copious.  SPORES  almond-shaped,  ellip- 
tical, distinctly  rough,  9-11  x  G-7  micr.  BASIDIA  35-40  x  8-9  micr., 
4-spored.     ODOR  and  TASTE  slight. 

Gregarious.  On  the  ground  among  fallen  leaves  in  frondose 
woods  of  oak,  maple,  etc.  Ann  Arbor.  September-October.  In- 
frequent. 

This  is  a  noble  species,  well-marked  and  brightly  colored  when 
fresh.  It  seems  closely  related  to  C.  sagi^nus  Fr.  and  may  be  the 
American  form  of  that  species.  See  figures  of  (7.  saginus  (Cooke, 
111.,  PI.  703,  and  Quelet,  in  Grevillea,  PL  92),  which  show  a  much 
stockier  plant  without  the  reddish  color  which  pervades  the  pileus 
of  our  species.  The  universal  veil  is  almost  obsolete  and  leaves 
only  one  or  a  few  very'  narrow  yellow-tawny  marks  across  the  stem. 
The  bulb  varies  from  heavy  clavate  to  rounded-oval,  depending  on 
the  amount  of  elongation  of  the  stem.  When  crushed  the  flesh 
sometimes  gives  forth  a  slight  aromatic-radishy  odor.  It  has  been 
collected  in  several  states. 


i 
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361.     Cortinarius  ophiopus  Pk. 
X.  Y.  State  -^lus.  Hep.  30,  1S78. 

"I'lLEUS  5-10  cm.  broad,  convex  or  snbcampanulate,  then  ex- 
panded, sometimes  irregular,  viscid,  glabrou.s-_,  rcddish-i/eUow,  the 
paler  niargin  sometimes  roughened  by  adhering  patches  of  the 
whitish  veil.  FLESH  white.  GILLS  close,  rather  broad,  proan- 
ish-cinnamoii,  edge  often  eroded.  STEM  10-15  cm.  long,  8-12  mm. 
thick,  equal,  long  and  usually  much  bent  or  variously  curved,  at 
tirst  shaggj'-scaly  from  the  subconcentrically  arranged  fragments 
of  the  copious  veil,  icliiic  or  ijelloirish.  SPORES  elliptical,  in- 
equilateral, 11-12  X  G-7  micr. 

On  the  ground,  among  leaves  in  woods.    Maryland.    September. 

The  dried  type-specimens  have  mucli  the  ajjpearance  of  C.  corni- 
(jutns  in  stature  and  colors,  with  a  yellowish  stem;  the  spores,  how 
ever,  are  smaller,  and  the  bulb  seems  to  be  lacking. 

362.     Cortinarius  communis   Pk, 
X.  Y.  State  Cab.  KeiJ.  2;5,  1872. 

P ILEUS  2-6  cm.  broad,  convex-expanded,  obtuse,  irhitish  with  a 
(jidjj  tiiifjc  at  firsts  becoming  yellowish  or  brown  in  age,  suhrif^cid, 
sometimes  reddish,  (jhih)ot(i<.  margin  decorated  at  first  by  white  fib- 
rils of  the  cortina.  GILLS  emarginate,  at  length  subdecurrent  by 
tooth,  medium"  Itroad,  close,  irliitc  to  iniUid  at  first,  then  pale  oclira- 
ceous-cinnamon.  STEM  4-0  cm.  long.  4-0  mm.  thick,  stuffed  to  hol- 
l<»w.  ( (iiKil  or  iieaily  so,  cuivcd  at  base,  mealy  at  apex,  subfibrillose, 
trhite  then  yellowisli  stained.  SPOKES  ventricose-elliptical,  9-10.5 
x5-(Jmicr.     Sni(»(»tli.     TASTi:  slightly  l)itteris]i.     CORTINA  white. 

Gregarious.     ( >ii  ^^rassy  iii-oimd.   in   ri-undnst'  \\<mm1s.      May.     .\nii 

Albol-.       Ilil  l('(pl<'lil. 

'I'tic  s|)or('s  aiKJ  ;^ills  ;in'  |>;ilr  liniwii  al  iiianiii  ly.  and  in  liiis  re- 
spccl  (|c|i;irl  Ironi  iIk'  clim  aclcis  ol'  liic  <:<'nns.  .\s  rt'ci<  lias  poinlcd 
out  (N.  Y.  State  -Mils.  Kcp.  .".Oi  it  is  inufli  like  Plicdiota  in  these 
characlrrs.  The  coiiina.  Imw ever,  lorins  no  aunuliis.  'IMic  jilants 
api>ear  eai-ly  with  ns.  wiiilf  Trek   icpurts  it   lor  SciitcnilicrOctolicr. 

SI  li(;t:.\l  S    l\(fl.(>\l\:      I'ib-iis    iind    stem    iititlirr    riscid    nor 
JijIliroi/lKinoiis.      rilciis   ;it    first    innalfly   scaly,    tihrillosc   (»r   silky; 
llcsli  nithcr  tlii<k.     STIl.M  stoiii.  tlit-  base  eidar.uctl  iiihI  i;ipcring  up 
\\aid.    i.   »'..   clavalc  l)iilbuii>..      Inivoisal    \<'il   pi-csciil    or   lackiiii:. 
47 
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This  subgenus  is  composed  of  species  whicli  have  tlie  stature  of  the 
larger  Telamoniae  but  in  that  sugbenus  the  pileus  is  hygrophanous 
and  subglabrous  and  when  silky  or  fibrillose  the  fibrils  are  super- 
ficial. A  few  species  are  included  here  which  have  a  slight  hygro- 
phanous character.  A  few  more  are  added  which  have  a  rather  equal 
stem,  but  show  their  affinity  by  the  stout  habit.  One  group  possesses 
a  universal  veil  which  persists  on  the  stem  in  tlie  form  of  an  adnate 
sheath  or  annulus.  In  my  paper  (Bull.  Torr.  Bot.  Club.,  Vol.  32, 
p.  305,  1905)  this  group  was  eliminated  from  the  diagnosis  of  this 
subgenus  as  there  given,  but  further  study  has  convinced  me  that 
a  more  consistent  and  natural  arrangement  would  be.  the  recog- 
nition of  the  universal  veil  under  it.  The  smaller  Inolomas  grad- 
ually approach  the  subgenus  Dermocybe,  so  that  the  species  of 
these  two  groups  cannot  always  be  readily  distinguished.  The 
stout  clavate  stem  and  scaly  pileus  throw  a  plant  into  the  Inoloma 
group,  while  the  small  size,  the  thin  flesh  of  the  pileus  and  the  more 
slender,  equal  stem  indicate  a  Dermocybe. 

Section  I.  Universal  veil  manifest  on  the  stem  in  the  form  of 
an  appressed  sheath, 

*GiUs  at  first  violaceous,  lilac  or  inirplisJi. 
363.     Cortinarius  alboviolaceus  Fr.     (Edible) 

Syst.  Myc,  1821. 

Illustrations :     Fries,  Icones,  PI.  151,  Fig.  3. 
Cooke,  111.,  PI.  747  (faded), 
(iillet.  Champignons  de  France,  No.  191. 
Marshall,  The  Mushroom  Book,  PL  14  op.  p.  65,  1905. 
Hard,  Mushrooms,  Fig.  237,  p.  295,  1908. 
Eicken,  Die  Bliitterpilze,  PI.  44,  Fig.  5. 

PILEUS  3-6  cm.  broad,  companulate  at  first,  then  convex  and 
broadly  umbonate,  dry,  beautifully  appressed  silky,  shining,  varying 
pale  violaceous  to  caesious-buff,  soon  silvery-white  and  scarcely  viola- 
ceous-tinged, even,  margin  persistently  decurved.  FLESH  thin  on 
margin,  caesious  or  tinged  violet,  surface  dift'erentiated  into  a  thin 
layer,  up  to  15  micr.  tliick,  composed  of  narrow,  horizontal  hyphae 
about  3  micr.  in  diam.  GILLS  at  first  adnate,  then  emarginate  or 
slightly  subdecurrent,  close,  moderately  broad,  varying  pale  violet 
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to  ash //-purplish  at  first,  soon  paler,  at  length  cinnamon-brown, 
edge  eroded-crennlate.  STEM  -l:-8  cm.  long,  cJaratc-tJiickciitd  at  or 
near  the  base,  narrotved  upwards,  5-9  mm.  thick  above,  up  to  '20 
mm.  below,  spongi*'-stufifed,  ustiaUy  pcronate  h\j  thin,  white,  appress- 
ed,  silky-interiroi'en,  soft  universal  veil,  violaceous  above  and  be- 
neath the  veil.  CORTINA  white.  SPOKES  6.5-9x4-5  (rarely  10  x 
5.5),  elliptic-oval  to  narrow-elliptical,  scarcely  rough,  variable  in 
size.  BASIDIA  30  x  G-7  micr.,  4-spored.  ODOR  and  TASTE  mild. 
MYCELIUM  white. 

Gregarious.  Among  leaves  or  in  deep  humus  of  hemlock,  mixed 
or  frondose  woods.  Throughout  the  State.  August-October.  Scarce- 
ly infrequent. 

It  is  possible  that  this  species  may  be  composed  of  an  aggregation 
of  several  forms.  One  form  has  more  uniform  and  smaller  spores 
and  tlie  snrface  layer  of  the  pileus  becomes  snbgelatincdis  in  wet 
weather.  I  would  call  this  forma  pulchripes,  since  the  stem  is  beau- 
tifully marked  by  the  violaceous  color  al)ove  the  white  sheath.  Its 
spores  measure  G-7.5  x  4-5  micr.  In  all  other  respects  it  shows  the 
characteristics  of  C.  alboviolaceus.  All  forms  have  the  same  devel- 
opment. In  the  young  plant,  the  stem  is  relatively  stout  and  clavate- 
subconic,  with  a  more  or  less  helmet-shaped  young  cap,  scarcely 
broader  than  the  stem,  mounted  on  its  apex.  The  mature  stem  is 
.somewhat  irregularly  ventricose-thickened,  somelimes  ai)»)\'('  ihc 
base,  sometimes  truly  clavate-bullM>us.  The  color  is  tyitically  \  iola- 
ceons-white  but  varies  to  deeper  violactH)ns  in  the  gills  and  Hesh  and 
tlie  very  young  button  is  deeper  violet  in  the  intciior.  Tlic  cnlor 
lades  somewhat,  l)ut  di-ied  si)ecimens  always  show  the  gray  or  \  iolci 
tints.  1  have  not  been  able  to  distingnish  C.  iiialaeliius  Fr..  an 
European  plant,  in  this  region.  The  nearest  relative  of  ('.  iiialaehius 
witli  us  seems  to  be  C.  obliquus  Pk. 

364.     Cortinarius  subpulchrifolius  sp.  nov. 

Illustration:     Plate  LXX\'  of  this  Report. 

PIIjIOI'S  4-10  cm.  broad,  lirm,  snbhciiiisidiciical  at  lirsi.  ihcii 
broadly  convex  to  expanded,  often  gil)b(ms.  ohiiisc,  not  lii/f/riii>lian- 
ous,  iinKiicl;/  silkytomentosc,  glabrescent.  cNcn,  i/rtn/isli  l)utJ.  Iif- 
comiiig  ochraceous  or  rusty  stained  in  age.  margin  at  tirst  incurved, 
then  spreading  and  whitened  by  the  veil.  IMyllSli  tliicL-.  cnniiiaet. 
pale  caesions  then  wliilish.  (IILLS  adnale  al  lirsl.  Iiecuniing 
sinualesulnlecurreiit ,  hroml.  snbv  cnt  ritose,  siihdisttint ,  al   first  dull 
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purple,  color  subpersisting,  at  length  cinnamon-umber,  thickish,. 
edge  entire.  STEM  stout,  5-10  cm.  long  (often  of  medium  length),. 
10-15  mm.  thick,  equal  or  slightly  enlarged  below,  firm,  solid^ 
sheathed  hy  the  distinct,  appressed,  dingy-white  universal  veil^ 
which  terminates  at  or  above  the  middle  in  an  evanescent  floccose- 
fibrillose  ring,  sometimes  only  marked  by  the  thin  subannular 
patches  of  this  veil,  apex  violaceous  or  pale  drab,  whitish  to  drab 
within.  CORTINA  white,  rather  copious.  SPORES  broadly 
elliptical,  distinctly  rough-punctate,  maturing  slowly,  9-10.5  x 
5-6.5  micr.,  rusty-umber  in  mass.  BASIDIA  36-40  x  9,  4-spored. 
ODOR  slightly  of  humus.    TASTE  mild. 

Gregarious  or  subcaespitose.  On  the  ground,  among  fallen 
leaves,  in  frondose  and  mixed  woods.  September-October.  Ann 
Arbor,  New  Richmond.     Rather  frequent. 

This  species  approaches  C.  pulchrifolius  in  possessing  purple  gills 
which  remind  one  of  Glitocyhe  ochrapurpurea  except  that  they  are 
not  as  bright  as  in  that  species.  An  examination  of  the  type-speci- 
mens of  C.  pulchrifoUus  showed  that  our  plant  is  distinct.  The 
spores  never  come  within  the  sizes  of  Peck's  species,  and  the  pileus 
has  no  reddish  shades.  The  dried  plants  are  also  different.  In 
spite  of  these  things  the  two  species  are  close  together.  Except 
for  its  lack  of  the  hygrophanous  fiesh,  and  the  character  of  the 
surface  of  the  cap  it  also  approaches  C.  impennis  Fr.  and  C.  torvus 
noMlis  Pk.  The  universal  veil  is  usually  well-developed,  but  some- 
times the  remnants  show  only  as  thin  patches  on  the  mature  stem. 
The  purplish  color  of  the  gills  is  retained  to  late  maturity.  The 
spores  mature  slowly  and  the  measurements  must  be  made  from 
mature  plants.  It  must  not  be  mistaken  for  either  C.  torviis  Fr. 
nor  G.  impennis  Fr. 

365.     Cortinarius   pholideus  Fr. 

Syst.  Myc,  1821. 

Illustrations:     Cooke,  111.,  PI.  761. 

Quelet,  in  Grevillea,  Vol.  VII,  PI.  117,  Fig.  1. 
Ricken,  Die  Bliitterpilze,  PL  46,  Fig.  4. 
Plate  LXXVI  of  this  Report. 

PILEUS  4-8  cm.  broad,  hemispherical-campanulate  at  firsts 
then  expanded,  broadly  umbonate,  surface  covered  hy  dense,  innate,, 
erect  or  squarrose,  dark,  cinnamon-hrou-n  or  'blackish-pointed  hairif 
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scales,  fawu-color  at  first,  not  hygrophanous.  FLESH  thin,  slight- 
ly violaceous,  soon  whitish  or  sordid  brownish,  usually  infested  with 
larvae.  GILLS  narrowly  aduexed,  medium  broad,  close,  lilaceous 
at  first,  soon  clay  color  to  brown,  edge  entire.  STEM  4-8  cm.  long 
(sometimes  longer),  5-12  mm.  thick,  spongy-stufted  and  tunneled 
by  larvae,  slightly  narrowed  upwards,  violaceous  or  lilac-tinged 
al)0ve  the  concentric,  squarrose.  brown  scales  which  represent  the 
slieatliing  universal  veil.  COKTINA  sparse,  fibrillose.  SPOKES 
oval,  rough-punctate,  6-7.5  x  5-5.5  micr.  BASIDIA  27  x  G  micr. 
ODOR  and  TASTE  mild. 

Gregarious  or  caespitose.  In  moist  forests,  near  decaying  debris 
or  on  very  rotten  logs,  in  the  conifer  regions  of  the  State.  Bay 
View,  Marquette.     August-September.     Infrequent. 

This  well-marked  species  is  probably  frequent  enough  in  its 
particular  localities.  Lhave  collected  it  a  number  of  times  on  much 
decayed  wood  in  wet  places,  a  preference  which  authors  do  not  ap- 
pear to  have  noticed  for  it  elsewhere.  The  color  varies  somewhat 
as  to  the  shade  of  brown  which  the  veil  and  the  pileus  possess, 
Init  the  characteristic  scales  of  the  cap  and  stem  serve  for  easy 
identification.  Two  European  species  approach  it  closely.  C. 
arcnatus  Fr.  differs  in  its  entire  lack  of  violaceous  hues.  This  has 
been  reported  in  the  state  list,  but  it  is  probable  that  it  was  con- 
fused with  a  Pholiota.  C  pcniciUatus  is  said  to  lack  the  stjuarrose 
scales,  as  well  as  the  Niolaceous  tints  of  the  gills  and  fiesli.  C 
aspcr  I*k.  may  be  only  a  variety  of  tliis  species. 

366.     Cortinarius  squamulosus    Pk. 
X.  V.  State  Cab.  Kep.  2;j,  1872. 
Illustrations:     Ibid,  PI.  :{.  Fig.  1-3. 

PILEUS  4-l(»  ('111.  I)i'(»;i(|,  s('iiii!4l(>l»()S('  at  tirst.  tlicii  convex  to  sub- 
expanded  and  broadly  unib(»n;it(',  sni-facc  densely  appressed-tomen- 
toso  at  lii'st,  soon  broken  up  into  dense,  rather  lari/c,  fibrillose 
scales,  soiiielinies  wai'ty  on  disk,  brown  and  pur|dish-(inged  at  lii'st. 
fioo)i  elioeoltilf  hiouii.  I'LI'.SII  iliick  on  disk.  ;il»rnpll\  lliin  I(»\\;ird 
m;irgin,  wntei-y  sjiongy.  pinkish  wliile  to  grayish  while  at  lirst. 
<lILIvS  adnnte  llien  deejily  eniarginate,  rather-  broa<l.  chise.  pnrjtl- 
ish  at  first,  sotm  ilarl:  i  in  tia  inon  lo  elioculd  leln'oim ,  edL^e  niinntelv 
flocculose.  S'lT'.M  S  1  .">  cm.  h>ng.  stoni,  sn-ollen  near  the  base  into 
<i  lar(/e,  rentricuscchiidh    Imlb,  tapering  below    the  bulb,  1020  nun. 
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thick  at  apex,  bulb  2  to  3  times  as  thick,  watery-spongy  within,  at 
first  purplish,  soon  chocolate-hrown,  sometimes  subscaly,  sometimes 
fibrillose,  annulate  aiove  hy  a  definite  hand-like  collar.  CORTINA 
pallid  to  brownish,  closely  woven.  SPORES  6.5-8.5  x  6-6,5  micr., 
broadly  elliptical  to  subsphoeroid,  distinctly  rough,  dark  rusty- 
brown  in  mass.  BASIDIA  33  x  6  micr.,  4-spored.  ODOR  somewhat 
spicy  when  fresh  becoming  strong  on  drying.    TASTE  at  first  mild. 

Gregarious,  sometimes  in  troops.  On  the  ground,  in  low,  moist, 
frondose  woods  or  swamps  of  maple,  beech,  etc.  Detroit,  Ann 
Arbor.     August-September.     Infrequent. 

Easily  known  by  its  entirely  chocolate  color  when  mature,  the 
ventricose,  pointed  bulb  and  the  band-like  annulus.  It  absorbs 
water  in  rainy  weather  and  becomes  watery-spongy,  but  on  drying 
out  it  takes  on  a  tough  consistency.  It  can  scarcely  be  confused 
with  any  other  species.  Sterile  outgrowths  border  the  edge  of  the 
gills  so  that  they  appear  flocculose. 

367.     Cortinarius  erraticus   Pk. 
N.  Y.  State  Mus.  Rep.  42,  1889. 

^'PILEUS  5-7.5  cm.  broad,  firm,  subcampanulate  or  convex,  ob- 
tuse, dry,  silky  or  obscurely  scaly  with  innate  fibrils,  canescent, 
often  becoming  grayish-taivny.  FLESH  dingy  white.  GILLS  ad- 
nexed,  subdistant,  pale  tawny,  becoming  darker  with  age.  STEM 
5-10  cm.  long,  6-12  mm.  thick,  firm,  solid,  thickened  toward  the  base, 
white  and  tomentose  below,  violaceous  ahove.  UNIVERSAL  VEIL 
violaceous,  often  forming  an  imperfect  annulus  and  sometimes  re- 
maining in  fragments  or  floccose  scales  on  the  margin  of  the  pileus." 
SPORES  elliptical,  scarcely  rough,  7.5-10  x  5-6  micr. 
.On  the  ground  in  groves  of  balsam.    New  York.     September. 

A  study  of  the  type-specimens  showed  that  it  has  a  universal 
veil,  and  that  the  spores  average  larger  than  the  size  given  by  Peck. 
The  color  of  the  gills  when  young  is  not  certain.  It  would  be  a 
rather  unusual  relation  to  find  the  apex  of  the  stem  violaceous  while 
the  young  gills  are  "pale  tawny."  For  this  reason,  I  have  included 
it  under  the  present  section,  where  it  probably  belongs. 
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**GilIs  without  vioIacvoKs  or  inirph-  tints  at  the  first.     (Likewise 
I)ileus,  llesh  and  stem.) 


368.     Cortinarius  bolaris    Fr, 


Syst.  Myc,  1821. 


Illustrations:     Cooke,  111.,  PL  7G0. 

Gillet,  Champignons  de  France,  No.  199. 
Qnelet,  in  Grevillea,  Vol.  V,  PI.  79. 
Kicken,  Die  Bliitterpilze,  PI.  16,  Fig.  2. 
Plate  LXXVII  of  this  Report. 

PILEUS  of)  cm.  broad,  convex-expanded,  obsoletely  umbonate, 
variegated  by  appressed,  pink-red,  saffron-red  or  cinnabar  red, 
hairy  scales  on  a  white  ground,  dry,  fading,  the  thin  incurved  mar- 
gin surpassing  tlie  gills.  FLESH  white,  tinged  creamy-yellow, 
thin.  GILLS  adnate,  close,  medium  broad,  distinct,  pallid,  soon 
pale  cinnamon.  STE^l  ~)-(\  cm.  long,  ."S-IO  mm.  thick,  tapering  up- 
ward and  subequal,  stuffed  then  hollow,  covered  like  the  pileus  by 
red,  fibrillose-hairy,  appressed  scales,  sometimes  subglabrescent, 
prsli  bccominfj  saffron  or  reddish  icJien  bruised.  COKTINA  white. 
SPOKES  broadly  oval  to  subsphoeroid,  scarcely  rough,  (5-7  x  r)-;").;") 
micr.  BASII)L\  :J0  x  0  micr.,  1-spored.  ODOR  and  TASTE  none. 
MYCELIUM  red. 

(Jregarioiis  or  subcaespitose.  In  the  conifer  regions  of  the  State, 
in  Jiiixed  woods  of  hemlock  and  Ik^ccIi.  Bay  ^'iew,  New  Kiclimoml. 
August-September.     Infre<iuent. 

This  Cortinarius  is  known  l»y  its  delicate  liairy-librillosc  onia- 
iiKMitations  on  the  cap  and  stem;  these  are  salVrou-red  or  (huker 
ill  coiitiast  with  tlic  whitish  oi-  yelhtw  isli  Ih-sh  iKMicath.  Tlie  cap 
is  di-y,  not  hygi-o|thaiioMs.  Iml  the  lilniUose  scab's  appear  as  if 
glued  th<'reoii.  This  must  ikiI  l»e  confused  with  ('.  rubri/irs  which  is 
mai-kedly  (iillfrciit.  usually  xci-y  ghil>i-oiis  on  tlie  pileus  and  much 
larger.  Tlic  ligurcs  referre(|  to  ahove  illustrate  (»ur  plant  well,  ex 
cejit  thai  of  Kickeii  which  emphasizes  the  scales  and  shows  a  stem 
tapering  <lo\\  iiwanls.  The  decorat  iuu  on  the  stem  appaicntly 
re|'i-csenls    the   icmnanls  of  a    univnsal    veil. 
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369.     Cortinarius  annulatus  Pk. 

N.  Y.  State  Mus.  Rep.  43,  1890. 

Illustrations :     Ibid,  PL  2,  Figs.  1-4. 
Plate  LXXYIII  of  this  Eeport. 

PILEUS  3-9  cm.-  broad,  broadly  convex  at  first,  then  sub- 
expanded,  obtuse,  drj^,  disk  or  entire  surface  usually  covered 
icith  innumerable,  minute,  pointed,  erect  floccose  and  taiony 
scales,  sometimes  smooth,  ground  color,  golden-tawny  or  tawny 
yellow,  with  a  bronze  lustre,  margin  at  first  incurved. 
FLESH  thick,  whitish,  scarcely  or  not  at  all  hygrophanous. 
GILLS  aduate,  becoming  emarginate,  rather  narrow,  4-9  mm.  sub- 
distant,  distinct,  at  first  pallid  ocliraceous,  then  rusty-cinnamon, 
rather  rigid,  edge  paler.  STEM  4-8  cm.  long,  apex  8-15  mm.  thick, 
clavate,  twice  as  thick  below,  sometimes  subequal,  peronate  three- 
fourths  to  apex  J)y  the  thin,  silky-tvoven,  appressed,  pale  tawny  or 
yelloicish  universal  veil,  which  terminates  above  in  an  obscure  ring, 
solid,  yellowish  within,  whitish  and  fibrillose  above  the  veil  from  the 
white  CORTINA,  base  whitish,  arising  from  a  white  mycelium. 
SPORES  globose,  distinctly  rough,  6-7  x  5-6  micr.,  dark  rusty-brown 
in  microscope.  ODOR  of  radish.  TASTE  mild  or  slightly  as- 
tringent. 

Gregarious,  or  scattered,  sometimes  in  troops.  On  the  ground  in 
frondose  or  mixed,  rich  woods.  August-October,  usually  rather 
early.     Ann  Arbor,  Detroit.     Not  infrequent. 

This  species  seems  to  represent  the  American  form  of  C.  tophaceus 
Fr.,  but  the  figures  of  that  species  as  given  by  Fries,  Cooke  and 
Quelet  do  not  remind  one  at  all  of  our  species.  It  is  not  easy  to 
bring  out  in  a  figure  the  metallic,  somewhat  glittering,  luster 
shown  by  a  typical  pileus  of  this  plant.  Ricken's  figure  of  C. 
tophaceus  comes  nearer  to  the  exact  color,  but  he  describes  that 
species  with  the  edge  of  the  gills  bright  yellow.  C  annulatus  differs 
from  C.  flavifolius  in  the  color  of  the  universal  veil  and  the  scaly 
pileus.  Specimens  have  been  seen,  however,  in  which  the  color  of  the 
pileus  varied  to  ochraceous  or  clay-color,  with  brown  scales.  The 
scales,  when  well-developed,  radiate  in  a  star-like  or  bird-foot  man- 
ner connecting  with  one  another  and  raised  in  the  center  to  a  needle- 
like point.  In  the  very  young  plant  the  surface  of  the  cap  is  merely 
densely  and  finely  tomentose,  this  layer  connecting  with  the  veil 
on  the  stem.     Sometimes  the  scales  are  almost  entirely  lacking  ex- 
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cept  on  the  center  of  the  disk.    G.  lutescens  Pk.  seems  to  represent 
the  latter  condition.     (X.  Y.  State  Mns.  Kep.  42,  1889.) 

370.     Cortinarius  flavifolius    Pk. 

X.  Y.  State  Mus.  Kep.  41,  1888. 

Illustrations :    Atkinson,  Mushrooms,  Plates  45  and  40,  Figs.  152 
and  153,  1900   (as  Cortinarius  ochroleucus). 
Plates  LXXIX,  LXXX  of  this  Report. 

PILEUS  4-15  cm.  broad,  (usually  4-8  cm.),  convex  then  expanded, 
almost  plane,  creamy-huff  at  first,  sordid,  buff  to  ochraceous,  or  pale 
tawny-yellowish  in  age,  oppressed  tomentose  or  minutely  fihrillose- 
scaly,  sometimes  only  silky-tomentulose,  margin  at  first  incurved. 
FLESH  thick,  abruptly  thin  toward  the  margin,  whitish,  scarcely 
hygrophanous  but  moist.  GILLS  adnate  then  emargiuate,  sul)- 
distant,  broad,  dull  pale  yellowish  at  first,  then  ochre-yelloic,  finally 
yellowish-cinnamon  or  rusty.  STEM  4-12  cm.  long,  clavate  or  clav- 
ate-hulhous,  0-18  mm.  thick  above,  15-30  mm.  below,  sometimes  sub- 
equal,  spongy-solid,  covered  at  first  hy  a  thin,  silky-ivoven,  appress- 
ed  wJiitish  universal  veil,  at  length  peronate  or  becoming  naked. 
CORTIX^A  white,  silky,  copious,  sometimes  forming  a  rusty-stained 
ring  above  the  veil.  SPORES  sphoeroid  to  oval-elliptical,  minutely 
but  distinctly  rough,  with  an  abrupt,  long  ai)iculus  (as  in  species 
of  Russula),  0-9x5-0  (incl.  ajdculusi.  BASH) I A  30-40x0-7  uiicr., 
4-spored. 

Gregarious.  On  the  ground  in  rich  humus  or  among  fallen  loaves, 
in  frondose  woods  of  oak.  iii;iplo.  etc.  Tlu'onirlionf  llic  State.  Aug- 
ust-()ct<»h(M'.     Fi'Of|U('iit. 

A  well  111,1  rk('(|  pl.mi.  often  of  lai'gc  size  and  distinguislied  by  tlic 
white  universal  veil  wliicli  loniis  a  very  thin  sheath  on  the  stem, 
by  the  jd'cvailing  silky-ldUKMil  iilosc  ])il('iis  and  rather  broad  gills. 
It  was  rcrcrrnl  by  I't-ck  t(»  llic  suhgcnns  'Pclainonia.  lint  the  llesli 
is  scarcely  liygroplianons.  ami  the  pilcus  not  glabrescent.  The 
gills  arc  i-ai'cly  "i-icli  snlplnir  yellow "  as  described  by  Peck, 
but  tlie  sp(»i'es  of  the  t  \  jii- s|ie(iiiieiis  are  desci'iheil  aliovc  and 
are  qnite  distinct.  It  dilVeis  t'idni  C  an mihil us  and  ('.  crocromlor 
in  the  pale,  delicate  yellow  jsh  wlii le  c(dors  of  cap  and  stem.  It  is 
aitpai'ciit  ly  a  natixe  .Kinci'ican  species.  ('.  u<ir  fi>  hli<  iisis  Mllis  td' 
the   X.    .\.    I'\   e.xsiccali    No.   :',II.")L'    is    identical. 
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371.     Cortinarius  croceocolor   Kauff. 

Bull.  Torr.  Bot.  Club,  Vol.  32,  1905. 

Illustrations;     Ibid,  Fig.  5,  p.  314. 

Jour,  of  Mycology,  Vol.   13,  PL  93,  1907. 
Mycological  Bull.,  Vol.  5,  Fig.  210,  p.  311,  1907. 
Plate  LXXXI  of  this  Keport. 

PILEUS  3-7  cm.  broad,  convex  then  expanded,  saffron-yeUow^ 
with  dense,  minute,  dark-brown,  erect  sqiiamules  on  disk,  scarcely 
hygrophanous,  not  striate.  FLESH  yellowish-white,  thick  on  disk, 
thin  toward  margin,  slightly  hygrophanous,  scissile.  GILLS 
cadmium-yellow,  scarcely  subdistant,  rather  thick,  emarginate, 
rather  broad,  width  uniform.  STEM  4-8  cm.  long,  clavate  or  clavate- 
bulbous,  9-15  mm.  thick  below,  peronate  three-fourths  of  its  length 
hy  the  chrome-yellow  to  saffron-yellow  universal  veil,  paler  at  apex, 
solid,  saffron-colored  within,  soon  dingy,  attached  to  strands  of 
yellowish  mycelium.  SPOKES  subsphoeroid  to  short-elliptical, 
6.5-8  x  5.5-6.5  micr.,  echinulate. 

Gregarious  or  solitary  in  mixed  woods,  Ithaca,  N.  Y.  Xot  yet 
found  within  the  borders  of  the  State.  Probably  to  be  looked  for 
in  the  north.  The  whole  surface  of  the  pileus  has  a  velvety  ap- 
pearance and  feel.  The  entire  plant  is  often  saffron-colored.  It  ap- 
proaches C.  callisteus  Fr.  on  the  one  side  and  C.  limoneus  Fr.  on 
the  other.  It  was  originally  placed  under  the  subgenus  Telamonia, 
but  the  present  characterization  of  Inoloma  admits  it  here.  C. 
croceofolius  Pk.  seems  to  be  somewhat  related,  but  averages  much 
smaller  and  its  pileus  is  more  brown  and  lacks  the  scales,  and  the 
stem  is  not  peronate. 

372.     Cortinarius  ochraceous   Pk. 
N.  Y.  State  Cab.  Eeport  23,  1872. 

PILEUS  5-8  cm.  broad,  convex,  hroadly  suhunihonate  or  gibbous, 
glabrous,  jxile  ochraceous,  even  or  obscurely  wrinkled.  FLESH 
thick,  whitish.  GILLS  emarginate,  rather  broad,  subdistant,  pallid 
to  pale  ochraceous  at  first,  then  rusty-cinnamon.  STEM  5-10  cm. 
long,  rather  stout,  8-12  mm.  thick  at  apex,  clavate  or  clavate-hulb- 
ous,  bulb  20-38  mm.  thick,  fibrillose,  ochraceous  above  the  white,  ap- 
pressed,  sheath  of  the  universal  veil.  SPORES  broadly  elliptical, 
slightly  rough,  obtuse  at  ends,  9-11.5  x  6-7.5  micr. 

Under  balsam  trees.     New  York.     October. 
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The  original  description  lias  been  completed  by  a  study  of  the 
type  specimens  and  of  the  drawings  made  by  Dr.  Peck.  The  sheath 
on  the  stem  is  white  and  much  as  in  C.  flavifoUus,  but  the  spores 
are  much  larger. 

373.     Cortinarius  canescens   Pk. 
X.  Y.  State  Rep.  42,  1889. 

"PILEUS  5-7.5  cm.  broad,  subcampanulate  or  convex,  obtuse  or 
somewhat  umbonate,  silky  or  scaly  with  innate  grayish  fibrils, 
tchitish  gray  when  young,  tinged  with  yellow  or  rufous  hues  when 
old.  GILLS  thin,  subdistant,  rounded  behind  and  adnexed,  pallid 
at  first.  STEM  5-10  cm.  long,  8-12  mm.  thick,  solid,  white,  equal  or 
tapering  upward  from  a  large,  soft,  spongy,  clavate-thickened  base, 
peronate  and  suhannulate  by  the  silky-fibrillose,  white  veil.'' 
SPORES  elliptical,  subinequilateral.  slightly  rough,  10-12x5.5-6.5 
micr.    ODOR  not  marked.     TASTE  unpleasant.'' 

Gregarious.     In  spruce  groves.     New  York.     September. 

Peck  states  that  it  is  distinct  from  its  allies  by  tlie  absence  of 
violaceous  hues  in  the  young  gills.  The  pileus  of  the  dried  type 
specimens  is  of  a  dark  smoky-gray  color. 

374.     Cortinarius  squarrosus    Clements 
Botanical  Survey  of  Neb..  1901. 

"PILEUS  2.5-:>  cm.  broad,  campanulate  then  convex,  dry,  sub- 
umbonate.  clothed  on  disk  by  dcnsr,  squarrosr,  umber  scitles,  fasii- 
culate-fibrillose  on  the  margin,  pallid  umber.  (JILLS  slightly  ad- 
nate,  ventricose,  sometimes  uncinate,  fulvous  to  umber.  STEM  3-4 
cm.  long,  5  iiiui.  thick,  subequal,  hollow,  librous-fles'hy,  clothed  with 
fulvous-uiiil»('i-.  subs(|uarr(is(*  liltrils.  COKTINA  tihrillos*'.  uiuIkt. 
fugacidus.  srOKI^S  irregularly  elliptical,  snitiotli,  12  \  C  niici-. 
'•AiiKiiig  vegetation  on  the  ground  in  woods.  Nebraska." 
This  species  a|>|ii()aches  ('.  pfiotideKs  and  C  si/uammulosus,  hut 
the  spores  are  largei-  and  the  gills  are  not  desciilied  with  any  purpl- 
isli   tint    when  yonn;;.      it    is  a    railicr  small    hiolonia. 
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Section  II.    Universal  veil  lacking  or  obsolete. 

^Gills  at  first  violaceous^  purple,  lilac  or  caesious. 

375.     Cortinarius  violaceus   Fr.     (Edible) 
Syst.  Myc,  1821. 

Illustrations :    Gillet,  Champignons  de  France;,  No.  257. 
Fries,  Sveriges  iitlig.  o.  gift,  PI.  58. 
Peck,  N.  Y.  State  Mus.  Eep.  48,  PL  12,  1894. 
Cooke,  111.,  PI.  770   (deceptive). 
Patouillard,  Tab.  Analyt.,  No.  127.     (Immature.) 
White,  Conn.  State  Geol.  and  Nat.  Hist.  Surv.,  Bull.  15,  PI. 

23. 
Ricken,  Die  Blatterpilze,  PL  44,  Fig.  4. 

PILEUS  5-12  cm.  broad,  convex,  obtuse,  subexpanded,  dry,  dark 
violet,  covered  with  villose,  minute  suherect  tufts  or  scales,  at  length 
metallic-shining.  FLESH  rather  thick,  varying  gray  to  dark 
violet,  not  becoming  purple  when  bruised.  GILLS  adnate,  becom- 
ing sinuate  or  emarginate,  thick,  'broad,  suhdistant,  very  dark 
violet,  becoming  ashy-cinnamon.  STEM  7-12  cm.  long,  long  and 
stout,  clavate  or  clavate-bulbous,  10-15  mm.  thick  above,  dark  violet, 
fibrillose,  spongy  in  the  rounded  bulb,  violaceous  within,  bulb  large. 
SPORES  large,  rough,  broadly  elliptical,  12-16x7-9  micr.  (often 
16-18  micr.  long,  then  smoother  and  more  elongated).  ODOR  and 
TASTE  mild. 

Solitary  or  scattered.  Among  mosses,  fallen  leaves  and  debris 
of  conifer  woods.  Found  only  once  in  Michigan ;  Isle  Royale,  Lake 
Superior.  Frequent  at  North  Elba,  Adirondack  Mountains,  New 
York.    August-October. 

A  striking  species,  not  to  be  confused  with  dry  specimens  of  the 
viscid-capped  species,  such  as  C.  purpurascens,  G.  sphaerosperma, 
etc.  The  stem  is  usually  long  as  compared  with  these,  and  the  cap 
correspondingly  smaller.  The  peculiar  metallic  luster  of  the  dry 
mature  pileus  was  observed  in  both  our  native  collection  and  in 
Sweden.  Both  also  had  the  characteristic  fine-hairy-scaly  surface 
not  easily  shown  in  figures  but  approached  by  Fries.  No  photo- 
graphs exist  which  show  this  character  well.  The  abnormally  large 
spores  were  present  in  both  our  own  and  the  Swedish  plants.  The 
whole  plant  is  at  first  dark  deep  violet  with  an  indigo  tinge.     Al- 
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though  nearly  always  mentipued  in  the  "lists''  of  various  American 
writers,  its  local  or  northern  distribution  leads  me  to  suspect  that 
other  species  have  been  mistaken  for  it.  It  seems  to  be  more  fre- 
quent in  the  east. 

376.     Cortinarius  lilacinus   Pk.     (Edible) 

N.  Y.  State  Mus.  Kep.  26,  1874.  .       . 

Illustration:     Plate  LXXXII  of  this  Report. 

PILEUS  5-9  cm.  broad,  firm,  hemisplierical,  then  convex,  minute- 
ly silky  or  glabrous,  lilac-colored,  margin  at  first  incurved.  FLESH 
very  thick  on  disk,  compact  and  firm,  tinged  with  lilac.  GILLS 
adnexed,  rounded  behind,  rather  broad,  thick,  close  to  subdistant, 
sometimes  transversely  rivulose^  lilac  at  first,  then  cinnamon,  ed-ge 
entire.  STEM  stout,  6-12  cm.  long,  icith  a  very  large  clavate  bulb, 
15-20  mm.  thick  above,  bulb  2-4  cm.  thick,  solid,  compact,  bulb 
spongy,  fibrillose,  lilaceous.  SPORES  broadly  elliptical,  rather  ob- 
tuse, scarcely  rough,  8-10  x  4.5-6.5  micr. 

Gregarious.  In  low,  moist  swampy  places  in  mixed  or  frondose 
woods.    Detroit,  Marquette.    August-September.    Infrequent. 

The  lilac  color  persists  in  the  dried  specimens.  The  bulb  is  much 
broader  in  the  young  plant  than  the  unexpanded  pileus.  It  is 
quite  distinct  from  C.  alhoviolaccus  in  habit  and  stature,  as  well 
as  color.  The  color  of  the  pileus  is  like  that  of  1lio  lun-ojx-an  C.  tra- 
ya)U(s  Fr.,  and  so  is  the  geiuMal  sliajK'  of  the  plant,  but  that  species 
is  (juite  distinct  by  a  strong  odor  and  by  its  oclireyellow  gills  at  the 
first.  More  slender  plants  have  been  found  which  apparently  be- 
long here  and  these  are  not  easily  distinguished  from  the  related 
species  such  as  C.  argcntatus,  (\  ohliquus,  etc.,  except  by  the  color. 

377.     Cortinarius  argentatus  Fr.  var. 

Syst.  :Myc.,  1821. 

Illustrations:      (Fries,    Icones,   i'l.    ir.L'.    IMg.   2    of    ('.    caniphor- 
(I  lux.) 
Cooke.  III..  I'l.  71."   I  771  i\f  ('.  en  in  plionil  iis) . 
r.illcl,    (  "li,ilii|iiL;iiniis    (Ir    I'iMiice.    No.     IIM. 

Pn>ICUS  5-1)  cm.  I)id;i(l.  coiiNex  to  almost  plane,  silnri/  ri(thicrt)us- 
irhitisfi.  sometimes   willi    ,i    lilac  or  aiiiet  li  vsf  iue   tinge.   (//•;/.  beauti- 
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fully  appressed  silky,  even,  uot  iimbonate.  FLESH  whitish  or  at 
first  tinged  violaceous,  thick  on  disk,  abruptly  thin  on  margin. 
GILLS  narrowly  sinuate-adnate,  narrow,  close,  pale  violaceous, 
rarely  deep  violaceous  at  first,  soon  pale  alutaceous-cinnamon,  edge 
minutel}'  eroded-crenulate.  STEM  5-8  cm.  long,  10-20  mm.  thick, 
solid,  subequal  above  the  oval-bulhous  or  roiinded-hiilhous  hase,  bulb 
sometimes  subemarginate,  not  depressed,  sometimes  subobsolete, 
jsoon  sih-ery-violaceous-ivhitish,  at  first  somewhat  deeper  violet  at 
apex,  concolor  within,  at  first  subfibrillose  from  the  violaceous-ivhite 
COETIXA,  then  innately  silky,  not  at  all  peronate.  SPOKES 
elliptical,  slightly  rough,  7-9.5  x  5-6  micr.  BASIDIA  30  x  9  micr., 
4-spored.     ODOR  mild.     TASTE  slight. 

Solitary  or  scattered.  On  the  ground  in  woods  of  white  pine  and 
beach  or  in  low  frondose  woods.  Detroit,  New  Richmond.  Septem- 
ber.    Infrequent. 

This  seems  to  be  intermediate  between  C.  argeivtatus  and  G.  cam- 
plioratus,  and  differs  from  both  in  the  more  abrupt  bulb  than  is 
shown  by  the  figures  of  those  plants.  On  the  other  hand,  variations 
occur  in  the  same  collections  in  which  the  clavate-bulbous  condi- 
tion is  present.  On  several  occasions  single  plants  were  found, 
which  agreed  with  the  others  except  that  there  was  present  a  dis- 
tinct, penetrating  odor,  of  an  earthy-radishy  nature.  I  have  here 
considered  them  all  the  same.  The  narrow  gills  are  always  close, 
sometimes  crowded,  and  this  distinguishes  it  from  the  preceding. 
The  surface  of  the  pileus  is  scarcely  or  not  at  all  differentiated 
into  a  pellicle  or  other  layer  although  a  very  slight  viscidity  de- 
velops if  the  plant  is  kept  enclosed  for  a  time  in  a  tight  receptacle. 
In  habit,  size  and  paler  gills  it  differs  markedly  from  C.  ohliquus. 
There  is  no  universal  veil. 

378.     Cortinarius   obliquus  Pk. 
N.  Y.  State  Mus.  Bull.  54,  1902. 
Illustrations:    Ibid,  PI.  L,  Figs.  1-5. 

PILEUS  3-6  cm.  broad,  broadly  convex,  subexpanded,  dry,  silky- 
fibrillose,  riolaceous-tcMte  or  grayish-ivJiite,  margin  at  first  incurved. 
FLESH  thickish  on  disk,  concolor.  GILLS  adnate,  thickish,  nar- 
noiD,  heliotrope-inirple  to  deep  lavender  at  first,  at  length  cinna- 
mon-brown, close,  obscurely  transversely  rivulose,  edge  minutely 
crenulate.     STEM  3-6  cm.  long,  short  and  rather  stout,  6-12  mm. 
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thick  above,  solid,  silky-tibrillose,  irhiti>>h,  violet-tinged  witliiu  aud 
■without,  equal  above  the  abrupt,  depressed-marguuttc,  oblique  bulb. 
SPORES  narrowly  elliptical,  slightly  rough,  7-9.5  x  4.5-5.5  micr., 
rather  variable.     ODOR  and  TASTE  mild. 

Gregarious.  On  the  ground  in  frondose  or  mixed  woods.  August- 
September.     Detroit,  New  Richmond,  Marquette.     Infrequent. 

Well  marked  by  the  white  or  grayish-white  pileus,  the  deep 
violet  or  almost  amethystine  or  heliotroi)e  color  of  the  young  gills 
and  the  oblique,  flattened  bulb  of  the  stem.  It  has  a  dry  pileus, 
without  a  viscid  pellicle  and  must  not  be  confused  with  the  species 
of  the  subgenus  Bulbopodium.  When  young,  the  color  of  the  gills 
is  in  sharp  contrast  with  ihat  of  thr  ca]*  and  stem.  C.  brevipes  Pk. 
(-11  St.  Rep.  N.  Y.  State  Mus.)  cannot  be  placed  without  further 
study. 

379.     Cortinarius  pulchrifolius  Pk. 
N.  Y.  State  Mus.  Rep.  33,  1880. 

"PILEUS  5-10  cm.  broatl.  convex  or  expanded,  obtuse,  silky- 
fibrillo.se,  whitish  or  reddishf/ray,  the  margin  whitened  by  the  veil. 
GILLS  emarginate.  hroad,  subdistant,  bright  purple  or  violet- 
purple,  then  umber.  STEM  5-10  cm.  long,  0-10  mm.  thick,  .solid, 
cylindrical  above  the  clavate  or  oral  J)ulb,  silky-tibrillose,  white, 
often  liiiunl  \i..lct.  violaceous  within.  COimXA  coijions.  SPORES 
ellijii  iciil.  idugli.  l(l-ll'.5  X  0.5-7.5  inici-." 

Oak   wuimIs.     Septend>er.     New   ^'^l•k.     Rare. 

••This  rate  species  is  well-marked  by  the  peculiar  C(dor  of  the 
young  gills,  which  rosemldes  tliat  of  the  gills  (»f  Cliiocjibc  oclnnpur- 
piirid."  A  study  of  the  ty]»e  showed  the  spores  to  l)e  markedly 
larger  tliaii  in  my  ('.  siih/nihltrifoHiis,  and  without  the  pei'onate 
stem.      I    ha\e   not    conecieil    it. 

380.     Cortinarius  rimosus    Pk. 
X.  Y.  State  Mus.   liep.  4S,  1890. 

■'I'lid^rS  51 U  cm.  broad,  lirm,  convex  or  plane,  glabi-ons,  at 
first  pull  ipd  i/ishrinliirrinis,  then  tinged  reddish  brow  II.  the  surface 
cracking  into  appressed  scales  or  limnniin/  niriouslif  riinosr. 
I'lJOSlI  whitish.  GILLS  eimirginate.  nitlirr  lirond,  distant,  sub 
venlricose.  violaceous  at  {irst.  becoming  brownish  (»chi"aceoiis.   STEM 
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4-8  cm.  long,  8-12  mm.  thick,  equal  to  slightly  enlarged  at  base^ 
white  and  silky  with  the  white  veil,  tinged  violaceous  within.'^ 
SPORES  elliptical,  rough,  obtuse  at  ends,  9-12  x  5.5-6.5  micr. 

"Grassy  ground  in  open  places,  thin  woods.  New  York. 
September.  A  rather  large  and  stout  plant,  remarkable  for  the 
tendency  of  the  epidermis  to  crack  in  areas.  The  thin  margin  is 
often  split."  Peck  considered  it  to  be  near  C.  caninus  Fr.  and  C. 
azureus  Fr,,  but  its  stout  habit  seems  to  bring  it  closer  to  this 
group.  It  must  be  remembered  that  other  species  often  have  a 
rimose  pileus  under  certain  weather  conditions. 

381.     Cortinarius  braendlei  Pk. 
Bull.  Torr.  Bot.  Club,  Vol.  32,  1905. 

"PILEUS  7-12  cm.  broad,  firm,  convex,  silky,  irownish-Ulac,  often 
varied  by  yellowish-brown  stains,  margin  at  first  incurved  and 
covered  by  the  grayish-white  silky  cortina.  FLESH  lilac,  especial- 
ly in  the  young  plant.  GILLS  adnate,  slightly  rounded  behind, 
narrow,  close,  eroded  on  the  edge,  grayish  tinged  with  lilac.  STEM 
5-7  cm.  long,  10-15  mm.  thick,  stout,  solid,  silky-fibrillose,  t)ulhous^ 
white  or  whitish,  bulb  often  pointed  below.  SPORES  oblong- 
elliptic,  obscurely  granular,  12-15  x  7-8  micr.    ODOR  of  radish. 

"Among  fallen  leaves  in  woods.  Washington,  D.  C.  October. 
Sometimes  the  pileus  loses  all  its  lilac  color  and  becomes  Avholly 
yellowish-brown." 

383.     Cortinarius  rubrocinereus   Pk. 
N.  Y.  State  Mus.  Rep.  33,  1880. 

"PILEUS  5-7  cm.  broad,  convex  then  expanded,  silky-fibrillose, 
reddish-cinereous.  FLESH  at  first  violaceous.  GILLS  emarginate, 
rounded  behind,  subdistant,  dingy  violaceous  at  first,  soon  pale  cin- 
namon. STEM  4-5  cm.  long,  8-12  mm.  thick,  short,  solid,  oval-hiilh- 
ous,  silky-fibrillose,  whitish  tinged  with  violet."  SPORES  8.5-11.5 
(a  few  up  to  14)  X  6-7.5  micr.,  variable  in  size,  broadly  elliptical,, 
obtuse  at  ends. 

"Gregarious.  On  sandy  soil.  New  York.  September.  Closely  re- 
lated to  C.  piilchrifolius,  from  which  it  is  separated  by  its  darker 
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colored  pileiis  and  ditfereutly   colored  gills.     CORTINA  whitish- 
cinereous." 

383.     Cortinarius  clintonianus   Pk. 
y.  Y.  State  Mus.  Rep.  20,  1874. 

"PILEUS  2-5  cm,  broad,  convex  to  expanded,  with  a  few  op- 
pressed silky  fibrils  (jJalc  dingy  'brownish-tan) ,  more  or  less  tinged 
with  gray.  GILLS  close,  moderately  broad,  (lull-violaceous  at  first, 
then  cinnamon.  STEM  5-7  cm.  long,  rather  slender,  4-G  mm.  thick, 
tapering  iipwar<l  from  a  siibclavate  base,  violaceous  ahovc,  silky 
fibrillose.  SI'ORES  broadly  elliptical  to  suhglohosc,  rough-punct- 
ate, 7-8x0-7  micr." 

(Iround  in  woods.  >'ew  York  State.  September-October.  A  re- 
vised description  is  given  above,  from  the  study  of  the  tyi»e-specimens 
and  the  accompanying  colored  figures.  The  cap  is  said  to  be  "red- 
dish-brown," but  if  so,  the  colors  of  tlie  drawing  are  very  pale. 

**GiUs  at  first  yellow,  clay-yellow,  or  pale  cinnamon.  (Becom- 
ing rusty-cinnamon  or  watery-cinnamon  in  age.) 

384.     Cortinarius  callisteus   Fr. 

Syst.  Myc,  1821. 

Illustrations:     I'lics,   I  cones,  PI.  153,  Fig.  2. 
Cooke,  111.,  PI.  774  and  804. 

PILEFS  4-8  cm.  broad,  convex  to  subeamiianulate,  subund)onate, 
moist  but  not  hygroplianous,  deep  chronic-yellow  to  ochraccous- 
fulcous,  not  fading,  innately  silky,  glabrescent,  margin  at  first  in- 
curved and  silky.  FLICSll  thick,  thin  on  margin,  whitisli  or  tinged 
ycllowisli.  (I  I  LLS  adnate,  snbdistant,  moderately  l)road,  i/cllow  at 
first  tlicri  ai-giIi.ic(M»us  to  rusty  (■iiiiuiinoii,  (mI^^^c  cutire.  S'PIO.M  \  \) 
(III.  long,  chtnih  hiilhoiis,  S-lO  mm.  thick  above,  2  to  ',i  times  as  thick 
below,  tiiiteriug  upwai'd,  tirm,  solid,  i/cllou^  (luteus)  within  ami 
witJHMit,  slri(ik<(l  loiK/l il iidindll//  irilli  (iilroiis  iinidli'  fihrils.  ("(>K- 
TINA  fugacious,  souiclimcs  adhering  at  tirst  to  the  margin  of  the 
jiileus,  yellowish  white.  S[M)IM']S  elli|it  ical  oval,  7  S. 5  x  5  5.5  micr., 
rough.     OlX^It   weak,  siiiinil  rous. 

(Iregarious.     (Mi    tlie  ground    in   mi.\e<l    hemlock,     piiu'    and     oak 
\\(to«ls.      Ithaca,    New    ^ Hik.      Se|itend)er.      ivai'e. 
4  9 
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This  species  differs  from  the  yellow-gilled  group  of  the  preceding 
section  in  the  obsolete  or  absent  sheath  on  the  stem.  Ricken  has 
described  and  figured  a  species  under  this  name  with  a  minutely 
squarrose-scaly  pileus  and  a  differently  shaped  stem.  Our  plant 
seems  to  fit  the  Friesian  species  more  closely  than  his,  and  the 
spores  agree  with  those  of  specimens  from  Stockholm.  Its  colors 
and  shai)ely  form  make  it  an  attractive  species.  It  does  not  appear 
to  occur  often.     The  colors  become  deeper  in  age. 

385.     Cortinarius  autumnalis   Pk. 

N.  Y.  State  Cab.  Rep.  23,  1872. 

Illustration:    Hard,  Mushrooms,  Fig.  236,  p.  294,  1908. 

"PILEUS  5-9  cm.  broad,  convex  to  expanded,  dull  rusty-yelloiv, 
variegated  or  streaked  with  innate  ferruginous  fibrils.  GILLS 
moderately  broad,  close,  with  a  wide,  shallow  emargination,  at 
length  rusty-yelloiv.  STEM  6-10  cm.  long,  10-12  mm.  thick,  equal 
<ihove  the  oval  hull),  pale  rusty-yellow,  solid,  firm.  FLESH  white." 
SPORES  elliptical,  slightly  rough,  7.5-9x4-5  micr. 
''Pine  woods.  Bethlehem,  Pennsylvania.  November." 
This  is  a  somewhat  confusing  species.  Including  the  type.  I 
have  seen  specimens  from  several  sources  so  named,  but  have  not 
been  able  to  refer  any  of  my  collections  to  it.  The  descrip- 
tion as  given  by  Peck  is  incomplete  and  although  I  have  amended 
it  so  far  as  the  type-specimens  and  an  accompanying  drawing 
permits,  it  remains  uncertain  as  to  the  color  of  the  young  gills. 
The  specimens  of  Peck  show  that  it  changes  markedly  towards 
Tusty  colors  in  age.  The  photograph  of  Hard  represents  a  plant 
which  appears  familiar  but  as  he  omits  a  description  of  his  own 
no  certainty  can  be  felt  about  it. 

386.     Cortinarius  catskillensis   Pk. 
N.  Y.  State  Cab.  Rep.  23,  1872. 

"PILEUS  5-8  cm.  broad,  convex  or  subcampanulate,  then  sub- 
'cxpanded,  even,  grayish-drah,  (pale  ferruginous?)  variegated  with 
minute,  scattered  white  fibrils.  GILLS  deeply  emarginate,  close 
"to  subdistant,  rather  broad,  watery  cinnamon  at  first,  becom- 
ing   darker    with    age.     STEM    6-9    cm.    long,    10-20    mm.  thick, 
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Stout,  solid,  fibrillose,  whitish,  clavatchulbous,  taperiug  upwanl."' 
SPORES  narrowly  elliptical,  somewhat  pointed  at  one  end.  7-S  x 
44.5  micr. 

On  the  ground  in  open  places.  Catskill  Mountains,  New  York. 
October. 

The  colored  drawing  accompanying  the  type-specimens  shows  a 
stout,  clavate-bulbous  plant  with  a  grayish-drab  pileus.  Dr.  Pock 
told  me  the  pileus  never  had  any  reddish  hues  and  the  original 
description  of  a  "pale  ferruginous"  pileus  also  is  not  borne  out  by 
the  appearance  of  the  dried  specimens.  A  plant,  apparently  inter- 
mediate between  this  and  the  preceding  occurs  in  Michigj?n. 
Cortinarius  rohustus  Pk.  belongs  under  this  division  but  like  that 
of  the  preceding  two  species,  the  description  is  insufficient. 

387.     Cortinarius  whitei   Pk. 
Bull.  Torr.  Bot.  Club,  Vol.  29,  p.  5G0,  1902. 

"PILEUS  G-12  cm.  broad,  hemisplierical  at  first,  then  nearly 
plane,  with  a  lobed,  wavy  or  irregular  margin,  dry,  glabrous,  suh 
pruinose,  reddish  or  hrownisli-orange,  verging  to  tawny.  GILLS 
deeply  and  broadly  emarginate,  subdistant,  reddish-brown  (?)  at 
first,  then  brownish-cinnamon.  STEM  7-12  cm.  long,  15-20  mm. 
tliick,  lon<),  equal,  solid,  fibrous,  colored  like  the  pileus,  adorned 
with  darker,  fibrous  linos  or  striations.  SPORES  subglobose,  7-8  x 
7  micr. 

"Woods.     Mt.  Desert  Island,  Maine.     August. 

"A  large  species,  intermediate  between  Dermocybe  and  Telamonia. 
related  to  the  former  by  its  dry  pileus,  to  tlie  latter  by  its  general 
aspect  and  stout,  solid  stem."  It  is  placed  here  for  want  of  neces- 
sary additional  data  on  its  develo[)ment.  Specimens  at  the  New 
York  Botanical  (lardoii  have  every  ai>pearaii('e  of  l)el()iigiii<:  to  Tela- 
monia. 

***fliUfi  at  first  white  or  whitish. 

388.     Cortinarius  caespitosus    Pk. 

N.  Y.   State  Mus.   Kep.   12,  1S8U. 

"PILEUS  5-10  cm.  broad,  firm,  convex,  often  in-egnlai-  fi-om  its 
crowded  mod<'  of  ^lowlli.  /*'//(•  jfcllou-  or  huff,  a  little  darker  oil  disk. 
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margin  silky-fibrillose.  FLESH  white.  GILLS  aduexed,  rounded 
behind,  thin,  close,  rather  broad,  whitish  at  first,  then  subochraceous. 
STEM  3-7  cm.  long,  8-12  mm.  thick,  subequal  above,  loith  a  clavate- 
huldous  hase,  silky-fibrillose,  floccose-villose  at  apex,  subanniilate, 
white.-'  SPORES  narrowly  elliptical,  pale,  smooth,  8-9.5  x  4-4.5 
micr. 

''Mossy  ground  in  open  places.  Catskill  Mountains,  New  York. 
The  caespitose  mode  of  growth,  yellowish  pileus,  pale  gills  and 
white  flesh  distinguish  the  species." 

389.     Cortinarius  modestus   Pk. 

N.  Y.  State  Mus.  Rep.  26,  1874. 

"PILEUS  2-4  cm.  broad,  convex  to  expanded,  subfibrillose,  even 
or  slightly  rugulose-wrinkled,  alutaceous.  FLESH  white.  GILLS 
close  adnexed,  moderately  broad,  nearly  plane,  pallid  at  first,  then 
cinnamon.  STEM  5  cm.  long,  4  mm.  thick  above,  clavate-bulbous, 
subfibrillose,  hollow  or  stuffed  with  white  pith,  concolor.-'  SPORES 
broadly  elliptical,  7-8.5  x  5-6  micr. 

''Ground  in  woods,  New  York.  September.  Distinguished  from 
C.  clintonianus  by  its  paler  color,  more  bulbous  stem  and  entire  ab- 
sence of  the  violaceous  tinge  of  the  gills."  An  examination  of  speci- 
mens on  the  sheets  with  the  type,  showed  that  several  of  the  larger 
specimens  had  different  spores  and  could  not  belong  there.  It 
is  sometimes  caespitose.  In  size  it  approaches  the  Dermocybes,  and 
appears  to  be  close  to  C.  albidifolius  Pk.  In  a  letter,  preserved  at 
the  New  York  Botanical  Garden,  Peck  states  that  it  is  near  C. 
intrusiis  but  has  different  spores. 

390.     Cortinarius  gracilis   Pk. 

N.  Y.  State  Mus.  Bull.  2,  1887. 

PILEUS  1.5-4  cm.  broad  (occasionally  up  to  7  cm.),  conical  at 
first  and  Roods  brown  (Ridg.)  then  campanulate  and  margin  de- 
curved,  with  a  prominent  subacute  umbo,  pinkish-cinnamon  to  light 
vinaceous-cinnainon  (Ridg.)  when  drying,  subhygrophanous,  even, 
glabrescent,  margin  at  first  incurved  and  white-cortinate,  elsewhere 
sill-y-sliining  with  innate  white  fibrils.  FLESH  very  thin  except 
on  center,  concolor.  GILLS  adnate  then  emarginate,  moderately 
broad,  close,  pallid  at  first,  soon  cinnamon  to  cinnamon-brown 
(Ridg.),  edge  at  length  crenulate-eroded.    STEM  5-15  cm.  long,  elon- 
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gated,  thickness  variable,  usually  4-8  nnn.  tliick  (rarely  up  to  15 
111111.1,  ciilhidriral,  .soiuetiiiies  taperiiifjj  upward,  at  leiijijth  tiexuous, 
solid,  white  librillose-silky,  soon  paUld  or  tinged  fuscous,  coiicolor 
within,  f^labrescent.  CORTINA  wliite,  persistent,  rarely  forming 
an  evanescent  ring.  SPOKES  elliptical,  10-11.5x0  inicr.,  smooth, 
pale  ochraceous  under  the  microscope.     ODOR  and  TASTP]  mild. 

Solitarv',  scattered,  rarely  subcaespitose,  deeply  imbedded  at  base 
of  stem  in  sphafftiiun  and  mosses  in  balsam  and  tamarack  swamps. 
North  Elba,  Adirondack  Mountains,  New  York.  Collection  Kaufif- 
man.     September,  1914.     Frequent. 

Variable  in  size  of  cap  and  tliickness  of  stem  but  very  distinct 
from  all  other  Cortinarii.  Tlie  pale  colors,  the  conic-campanulate 
caj),  the  sphagnum  habitat  and  the  spores  distinguish  it.  The  type 
si)ecimens  in  Peck's  herbarium  ai)i)ear  to  have  been  specimens  of 
small  size.  Only  the  young  rapidly  developing  plants  show  the 
hygrophanous  character  well ;  they  soon  fade.  Although  the  species 
is  (juite  frequent  in  the  swamps,  I  never  saw  a  well-developed  aii- 
nulus  nor  definite  signs  of  a  universal  veil,  so  that  it  ap^iears  to  be 
intermediate  between  Telemonia  and  Inoloma.  Occasionally  the 
stem  is  subclavate  below.  The  gills  are  not  dark  at  first  in  good 
sj)eciniens  and  Peck  may  have  had  young,  dry  weather  forms  in 
wliich  tlie  gills  sometimes  become  dark  prematurely.  It  would  be 
remarkable  to  find  I  lie  young  gills  "ferruginous-brown"  as  desciihcd 
by   Peck,   in    jtiaiits  colored   like   this  one. 

SUBGENU>i  DERMOCYBIl:  Pileus  and  stem  nrHhir  riseid 
vor  hy<iro}than()\ts.  IMleus  innately  silky  at  first,  glabrescenf,  flesh 
thin.  STI'^.M  rquul  or  atteniiatid  toward  apex,  stuffed  to  hollow,  at 
length  slender,  rather  rigid  or  exterior.  Universal  veil  rarely 
]» resent. 

Composed  of  nie<linmsi7,ed  or  small,  rallier  slender-stemmed  and 
often  elegantly  color<'(l  phnits.  The  cortina  is  fibrillose,  usually 
of  the  same  color  ;is  tlie  pilens.  I'lies  says  "eiisily  distinct    fidiii 

the  InoloniMs  by  the  thinness  and  suitstance  of  the  pilens  and  by  the 
stem."  Several  s|iecies.  however,  apjiroach  the  subgenus  Inoloma 
closely,  especially  those  i  lerMiocyhes  iiiclndtMl  imder  my  lirst  section. 
The  stem  of  the  species  of  Deniiocyhe  is  at  length  iMpial  or  attenu- 
ated and  tins  character  combined  with  the  small  si/t'  and  the  lack 
of  distinct  scales  on  the  |iilfns,  sejiarates  them  from  the  subgenus 
inoloma.  The  absence  of  a  liiily  hygrttphanons  pilens  disfinguishes 
them  from  the  subgenus  ilyili-ocybe.  which  they  simulate  in  size. 
Some  of  the  species  are  (|uite  \ai'iai»le  and  many  intermediate  forms 
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occur,  some  of  which  have  been  given  names,  especiallj^  the  forms 
near  C.  cmnamomeiis. 

Section  I.     Universal  veil  more  or  less  manifest,  evanescent. 

^ Gills  at  first  violaceous  or  purplish. 

391.     Cortinarius  caninus   Fr. 

Syst  Myc,  1821. 

Illustrations :     Eicken,  Die  Bliitterpilze,  PL  46,  Fig.  5. 
Marshall,  The  Mushroom  Book,  PL  31,  op.  p.  85,  1905. 

"PILEUS  G-10  cm.  broad  violaceous- fulvous,  soon  'beautifully 
rusty-fulvous  to  almost  orange-fulvous,  micaceous-glistening,  often 
almost  zoned  on  margin  by  the  remains  of  the  veil,  sometimes  scaly- 
cracked,  campanulate-convex,  obtuse,  thin,  compact  on  disk. 
FLESH  pallid,  tinged  lilac.  GILLS  lilac-clay  color  at  first,  soon 
watery-cinnamon,  at  length  cinnamon-fulvous,  emarginate,  hroad, 
suidistant.  STEM  7-10  cm.  long,  10-20  mm.  thick,  pallid,  at  length 
rusty-fibrillose,  narrowed  upwards,  elastic,  stuffed  then  hollow,  at 
first  almost  girdled  by  a  pallid  veil.  SPORES  globose,  8-9  x  7-8 
micr.    BASIDIA  30  x  9-10  micr.     ODOR  and  TASTE  mild." 

The  description  is  adapted  from  Ricken.  It  has  been  reported 
several  times  from  this  country  but  I  have  never  recognized  it.  Ex- 
cept in  size  it  seems  to  approach  some  of  the  forms  of  C.  anomalus 
closely.  Saccardo  and  Stevenson  give  slightly  longer  spores.  Miss 
Marshall's  plant  had  a  disagreeable  odor. 

392.     Cortinarius  anomalus   Fr. 

Syst.  Myc,  1821. 

Illustrations:     Fries,  Icones,  PL  154,  Fig.  2. 

Cooke,  111.,  PL  77G.     (PL  850  as  C.  lepidopus  Cke.) 
Gillet,  Champignons  de  France,  No.  192  (as  var.  proteus). 
Ricken,  Die  Bliitterpilze,  PL  47,  Fig.  1. 

PILEUS  2-5  cm.  broad,  hemispherical-convex  then  sub-expanded, 
obtuse,  even,  covered  ichen  young  by  an  interwoven  appressed  gray 
silki/ness,  becoming  pale  fulvous-alutaceous  ivhcn  expanded,  some- 
times tinged  at  first  with  a  violaceous-grayish  tinge,  at  length  glisten- 
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ing  with  a  micaceous  sheen.  FLESH  thin,  dark  grayish-violet  at 
first,  soon  pallid,  not  truly  hygrophanous.  GILLS  adnate  at  first  be- 
coming sinunte-emarginate,  )iot  broad,  close,  at  first  cacsious,  violet 
or  grayish-purplish,  then  alutaceous-brown,  edge  lacerate-crenulate. 
STEM  at  first  clavate  and  10-lS  mm.  thick,  then  elongated  and 
slender,  5-10  mm.  thick,  4-9  cm.  long,  spongij-stHffed,  at  first  violet, 
soon  dingy  pallid,  or  only  the  apex  violaceous-tinged,  gray-violet 
within,  when  fresli  dotted  with  dingy  ochraceous  to  yellowish  scales, 
glahrcsccnt  or  fibrillose,  soon  infested  with  larvae,  elastic  on  drying. 
SPORES  almost  spherical,  rough-punctate,  7-9  x  07  micr.  BASIDIA 
34  X  7  micr.,  4-spored.     ODOR  and  TASTE  mild. 

Gregarious.  On  moist  debris  and  humus,  mosses,  etc.,  in  beech 
and  hemlock  woods.  New  Richmond.  September,  Infrequently 
found,  probably  not  uncommon  in  the  north. 

This  agrees  exactly  with  the  species  around  Stockholm,  wliere  I 
first  saw  it.  It  is  sometimes  variable  especially  as  to  sh?.des  of  color 
and  the  presence  or  absence  of  the  dingj'^  yellowish  remnants  of  an 
evanescent  universal  veil.  When  mature  these  little  ])atches  on  the 
stem  are  scarcely  visible.  In  the  fully  developed  condition  the  vio- 
laceous colors  have  almost  or  entirely  disappeared  from  the  gills  and 
stem.  Tlie  Mesh  is  moist  or  sliot  tliiough  with  watery  streaks  wlien 
freslj  but  it  is  not  truly  hygroi)han(»us.  r.  drceptiviis  Kaulf.  is  very 
close,  but  is  truly  hygrophanous  and  the  color  is  at  tirst  dtn^per. 
C.  Irpidopns  Cke.  is  aitjjarently  also  one  of  its  forms.  Vortiiiarius 
si)nitlaii.'i  Pk.  (N.  Y.  State  Mus.  Bull.  2,  1887)  is  another  closely 
allied  species  and  perhaps  identical. 

393.     Cortinarius  spilomeus     Vr. 

Syst.  Myc,  1821. 

Illnslratioiis :     l'"'i'i('s,  Icones.  I'l.  l.~l,  I-'ig.  ."!. 
Itickcii.   Die  I'.liiltci-pil/.c.  IM.   IT,   I''ig.  2. 

"I'lLEUS  2-5  cm.  br<»ad,  coiucx  to  ('.\|»aii(b'd,  fus('escent,  rufescent 
or  ar</ill(ireous,  gildtoiis,  <li-y,  ghiltrcsiciit,  tailing.  I'ld'SII  i-atlicr 
thin.  GILLS  cmai-ginat*'  oi*  adnate.  crowded,  thin,  narrow.  iiKsious 
or  violncrous  al  firsl,  ;it  Irnglli  watery  einnani(»n,  edge  \ery  entire. 
STEM  1!)  cm.  long,  (i  12  mm.  lliick,  snlu'ciual,  stnlled  to  Indlow, 
wliitisli,  tinged  lilac  or  \  iolaceoiis  at  tirst.  raritf/atrd  hi/  rrddish  or 
fiilrous,  (Jiliciih  1 1/  (i/ijirrs.si  )l  s-uUcouti  ntrif  scales. 

"\'ery  elegant.      'I'lie  sleni  is  ((.jdi-ed  simihirly  to  thai  of  ('.  huhiris. 
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but  subequal  and  the  cortina  is  white."     In  C.  holaris  no  violet  is 
present  in  the  young  plant.     The  flesh  of  the  cap  is  thin. 

The  above  is  adapted  from  the  descriptions  of  Fries,  especially 
from  that  in  the  Icones,  where  elegant  figures  are  to  be  found. 
Peck  has  reported  it  from  New  York  and  it  is  desirable  to  get  data 
of  its  distribution  in  America.  It  seems  to  be  very  rare.  The  size 
of  the  spores  is  not  agreed  upon  by  European  writers.  Eicken  says 
they  are  6x5  micr.,  while  Saccardo  and  Stevenson  give  them 
8-9  X  7-8  micr.  One  collection  from  Sault  Ste.  Marie  seems  to  belong 
here  but  the  reddish  color  was  not  nearly  as  intense  as  in  Fries' 
figure. 

Section  II.     Universal  veil  obsolete  or  lacking. 

*Gills  at  -first  whitish  or  pallid,  or  tinged  slightly  with  violaceous 

or  grayish. 

394.     Cortinarius  subtabularis  sp.  nov. 

PILEUS  2-6  cm.  broad,  campanulate-convex  at  first,  then  plane  or 
obsoletely  umbonate,  discoid,  dry,  caesious  or  violaceous-drah  to  sil- 
very-fuscous, silky-shining  with  ivhite  silky  fibrils,  even.  FLESH 
thin,  soon  pallid.  GILLS  adnate  then  sinuate,  rather  broad,  close 
but  distinct,  ventricose,  at  first  pallid  with  obscure  violaceous  tints, 
at  length  cinnamon,  never  truly  violet  or  purplish,  edge  entire. 
STEM  3-5  cm.  long,  4-6  mm.  thick,  equal  except  a  slight,  subahrupt, 
bulbillate  base,  apex  slightly  scurfy,  pale  violaceous-drab,  color  per- 
sistent, silky-fibrillose  and  shining,  sometimes  marked  at  the  base 
by  the  remnants  of  the  ichite  CORTINA,  stuffed,  hollowed  by  larvae, 
usually  strict,  later  flexuous  or  curved.  SPORES  elliptical,  scarcely 
rough,  9-10  X  5  micr.  BASIDIA  30  x  7  micr.  ODOR  none  or  slight. 
TASTE  mild. 

Scattered  or  gregarious.  On  the  ground  among  or  under  fallen 
leaves  of  oak  and  maple  woods.  Ann  Arbor.  October-November. 
Frequent  locally. 

Characterized  by  the  peculiar,  small,  abrupt  bulblet  of  the  stem 
and  the  "erythrinus"  or  subviolaceous  color  when  fresh.  The  cap 
often  becomes  a  little  darker  or  stained  in  age,  while  the  color  of 
the  stem  is  more  apt  to  i)ersist.  It  has  the  stature  of  an  Inocybe. 
The  young  gills  are  scarcely  of  the  "violet"  type.  It  seems  to  ap- 
proach C.  tabularis  Fr.  and  its  size  and  the  nature  of  the  cap  are 
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fairly  well  shown  by  Cooke  (111.,  PI.  7S:>),  differing  however  in  the 
shape  of  the  stem  and  in  color.  Old  dried  specimens  sometimes  do 
have  the  color  shown  by  Cooke's  figure.     It  was  found  frequently 

in  the  region  l)etween  Ann  Arbor  and  Detroit. 

395.     Cortinarius  brevissimus   Pk. 
N.  Y.  State  Mus.  Kep.  41,  1888. 

"PILEUS  1.5-2.5  cm.  broad,  convex,  often  irregular,  at  first 
minutely  silky,  then  glabrous,  dinf/i/whitc  to  argiUaccouH.  FLESH 
whitish.  GILLS  adnexed,  close,  at  first  pale  riolaccous  then  Avhitish 
to  cinnamon.  STEM  very  short,  1-1.5  cm.  long,  G-8  mm.  thick,  equal, 
holloir,  silky-fibrillose,  irJiite,  pale  violaceous  within.  SPORES 
broadly  ellipticiil,  G-7.5  x  5-G  micr. 

"Thin  woods.  Catskill  Mountains,  New  York.  September.  Re- 
lated to  C  hrevipes  Pk.,  but  smaller,  with  a  hollow  stem  and  shorter 
spores." 

396.     Cortinarius  abidifolius    Pk. 
X.  Y.  State  Mus.  Rep.  41,  1888. 

"PILEUS  3-5  cm.  hi-oad,  convex,  sul)glaI>rous,  irhltisJi  iinijcd  irUli 
yellow  or  pale  ochraceous,  the  eindermis  sometimes  cracking  and 
forming  scales.  FLESII  thin,  whitish.  (JILLS  adnate,  emar- 
ginate,  subdistant,  irhitish  at  first,  then  cinnamon.  STEM  5-8  cm. 
long,  4-8  mm.  thick,  ('(pial  <ir  slighliy  enlarged  at  base,  solid,  irhite 
btlt  varief/ated  irilli  i/dloirish,  fioccosr  scalrs  hrloir.  silkytibrillost^ 
above.     Spores  subglobosc,  (1-7.5  x  5-0  micr. 

"Woods.     Catskill   Mountains,   \c\v   York.     September." 
Closely   i-elated    to   this,    if  not    (he  same,    is   a  species  occnri'ing 
about  Ann  Arbor.      It  dilVei-s  mainly  in   its  slightly  larger  size  and 
stouter  stem;  the  siireil  like  ajipressed  scales  of  the  stem  are  dingy, 
not   yelhiuisli    and    llie  sjiores  are  slightly   lai-gei-,   subsplioeroiil,   7  I> 
mici'.       Tlie    ciilide    of     (he    pilens     is  cnni|M»se(i     of    ditVerent  ialed, 
narrow,  hoii/.dnlal   liv|(liae,  sniigelat  iiious,  hul   scai'cely  suli\  iscid   in 
moist  weatliei'.     Its  (Jimeiisions  ai'e  as  follows:  pilens  I'.  7  cm.  l>i-oad, 
stem  5-7  ( m.  long,  5  ll'  mm.  thick.      Holii  foi-ms  dillcr  fnnn  ('.  ucliru 
Icuciis   Vi.    in    llie  stem    being  enlarged    toward    the   base  and    in    (he 
scale  like   reiniianis  ol    a    niii\cisal    \cil.      ll    should    proiialily    ite    in 
chilled   in   the  preceding  section.      It    is  possjlde  that    this  is  \ai'.    (  1>) 
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of  C.  ocJiroleucus,  mentioned  in  ''Monographia,"  p.  57,  which  is  com- 
pared with  C.  sehaceoides  as  to  stature  and  shown  as  an  almost  white 
plant  in  Fries'  figure  at  the  Stockholm  Museum. 

397.     Cortinarius  ochroleucus   Fr. 

Syst.  Myc,  1821. 

Illustrations:    Cooke,  111.,  PI.  775. 

Quelet,  in  Grevillea,  Vol.  V,  PL  85,  Fig.  1. 

"PILEUS  4-5  cm.  broad,  convex,  gibbous  and  oltuse,  even,  gla- 
brous or  minutely  silky,  pall  id- white.  FLESH  firm,  white.  GILLS 
broader  behind,  adnexed,  then  seceding,  crowded,  ivhitisJi  at  first 
then  argillaceous-ochraceous.  STEM  5-7  cm.  long,  8-12  mm.  thick^ 
solid,  firm,  ventricose,  white,  naked,  except  apex  which  is  fibrillose 
from  the  cortina."  SPORES  (8x4-5  micr.  Massee)  rarely  given, 
''ODOR  none.    TASTE  Mtterish:' 

The  description  given  above  has  been  adapted  from  Fries'  ''Mono- 
graphia"  and  "Hymen.  Europ."  The  species  is  occasionally  re- 
ported from  this  country  and  is  not  well  understood,  not  even  in 
Europe  if  we  may  take  the  meager  notes  into  account.  The  figures 
referred  to  have  too  much  of  an  ochraceous  color  to  agree  with  de- 
scriptions. It  seems  to  be  rare  as  Fries  has  indicated,  and  its 
medium  size,  ventricose  or  downward-tapering  stem  and  bitterish 
taste  distinguish   it   from    any   American   plants   I   have   studied. 

398.     Cortinarius  sericipes   Pk. 
N.  Y.  State  Mus.  Rep.  33,  1880. 

"PILEUS  1-2.5  cm.  broad,  conical  to  subcampanulate,  glabrous^ 
chestnut  color,  often  darker  on  umbo.  GILLS  ascending  or  ven- 
tricose, narrowed  behind,  'broad,  close,  whitish  at  first,  then  tawny 
to  tawny  cinnamon,  white  on  -edge.  STEM  2-7  cm.  long,  slender, 
2-4  mm.  thick,  equal,  hollow,  silky-fibrillose,  slightly  mealy  at  apex, 
shining,  tohite."  SPORES  almond-shaped,  /ar^re,  rough,  15-16x8-9 
micr.,  ventricose,  somewhat  pointed  at  ends. 

"Damp  ground  in  woods.     New  York.     October." 
The  type-specimens  indicate  a  slender  plant    with    the    Inocybe 
habit.     The  spores  were  found  to  be  narrower  than  given  by  Peck. 
The  stem  seems  to  have  been  subannulate  by  a  white  silky  zone. 
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399.     Cortinarius  castanellus   Pk. 
N.  Y.  State  Mus.  Kep.  29,  1878. 

PILEUS  1-2.5  cm.  bi-oad,  couvex  then  expanded,  iiiiiboiKitv.  in- 
nately silky,  .*<hiuing,  glabrous,  even,  dark  ciiuiiinioii  to  chestnut 
color,  umbo  blackish,  streaked  bhukisli  when  old.  FLESH  thin, 
pallid.  GILLS  adnate  and  rounded  behind,  then  emai-ginate,  close, 
moderately  broad,  pallid,  soon  cinnamon-hroicn.  STEM  4-5  cm. 
long,  2-4  mm.  thick,  slender,  equal  or  attenuated  downwards,  dingy 
ivhite  then  tinged  fuscous,  stuffed  then  hollow,  glabrescent.  SPOKES 
elliptical,  rough,  7-9  x  4.5-G  micr. 

Gregarious  or  subcaespitose.  On  bare  ground  "in  open  tields*' 
and  borders  of  lakes.  Ann  Arbor.  (Whitmore  Lake.)  October. 
Infrequent. 

In  color  it  resembles  ('.  nigrellus  Pk.  but  that  species  is  almost 
twice  as  large,  with  a  distinct  universal  veil  and  smaller  sjiores. 
It  is  a  slender  iilant,  reminding  one  of  the  Hydrocybes. 

400.     Cortinarius  basalis  Pk. 
N.  Y.  State  Mus.  Kep.  33,  1880. 

''PILEUS  1-2  cm.  Iti-oad.  convex  then  ('X|iaii<h'<l.  Imiri/,  tairiii/, 
FLESH  thin.  GILLS  suliNciiiricnsc,  jxilc  hiii-ni/  <il  lirsl.  ciunaiiion 
wlien  (tld.  ST1\M  l' 2.5  <iii.  Imig,  5(1  mm.  iliick.  sliori.  Inillnw. 
fibrillose,  pallid  or  pale  tawny,  usually  with  a  slight,  wcbby  aniiulus 
below  the  middle  of  the  stem."  SPORES  elliptical,  smooth,  7-8.5  x 
3-4  micr.,  pale  under  the  microscope. 

"Naked  soil  in  woods.  New  Yoi-k.  (Uicsjtitosc,  Septembci-." 
This  seems  to  ajiitrctacli  ('.  ini jiolil ii.s  in  its  hairy  ]»ilciis  and  in 
size  and  coloi*,  Imt  llial  species  has  lai-ger  spores,  liygroplianons 
pileus,  shoiMer  stem  and  glows  in  conirerous  woods.  The  plants  are 
small  and  tiirte<|.  Ii  |»idiial))y  has  pallid  gills  wiien  Ncry  yonng 
since  the  change  of  color  indicaletl  by  llie  description  is  \vy\  an 
nsn:il. 
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^**GiUs  at  first  yellowish,    red    or    cinnamon.     (Usually    elegant 

plants.) 

401.     Cortinarius  cinnamomeus  Fr. 

Syst.  Myc,  1821. 

Illustrations:     Cooke,  111.,  PI.  777. 

(jillet,  Champignons  de  France,  No.  204. 
Michael,  Fiihrer  f.  Pilzfreunde,.  II,  No.  70. 
Ricken,  Die  Bliltterpilze,  PL  47,  Fig.  6. 
Hard,  Mushrooms,  Fig.  239,  p.  298,  1908. 
Peck,  N.  Y.  State  Mus.  Rep.  48,  PI.  13,  Fig.  7-14. 

PILEUS  2-4.5  cm.  broad,  campanulate-convex,  obtuse  or  subum- 
bonate,  umbo  often  vanishing,  yellowish-cinnanion,  yelloivish-taivny, 
etc.,  silky  or  minutelj'  and  densely  scaly  from  the  innate  or  ap- 
pressed,  yellowish  fibrils,  shining.  FLESH  pale  citron  or  straw- 
yellow,  rarely  deep-yellow,  thin.  GILLS  adnate,  varying  to  ad- 
nexed-emarginate  or  scarcely  subdecurrent,  rather  hroad,  close  (not 
truly  crowded),  cadmium-yellow,  citron-yellow  or  cinnamon-yellow, 
shining.  STEM  3-8  cm.  long,  3-6  mm.  thick,  equal,  often  fiexuous, 
chrome  to  citron  yelloiv  when  fresh,  darker  when  handled,  fibrillose, 
stuffed,  heconiing  tuhular,  olive-cinnamon-yellow  within,  attached  to 
a  yellow  mycelium.  CORTINA  citron-yellow,  fibrillose.  SPORES 
short  elliptical,  smooth,  6-7.5x4-4.5  micr.  (few  8x5  micr.)  BA- 
SIDIA  24  X  6  micr.,  4-spored.    ODOR  and  TASTE  mild. 

Gregarious  or  subcaespitose.  On  moist  rich  ground,  very  decayed 
wood  or  mosses,  in  conifer  regions,  in  sphagnum  swamps,  or  more 
rarely  in  frondose  woods.  Throughout  the  State,  Marquette,  New 
Richmond,  Ann  Arbor,  etc.     August-October.     Infrequent. 

This  species  is  usually  marked  ''common"  by  the  writers  of  books 
or  lists;  a  statement  which  is  correct  enough  if  C.  semisanguineus 
and  its  forms  are  included.  The  segregated  plant  as  described 
above  even  with  its  variations  is  rarely  common  according  to  my 
experience  in  Michigan  and  about  Ithaca  and  North  Elba,  New 
York.  It  may  be  more  common  in  special  localities.  It  is  quite 
variable  and  Fries  says  "innumerable  forms  have  been  set  up  by 
authors."  The  colors  and  shape  vary  with  the  habitat,  so  that 
sphagnum  forms,  e.  g.,  have  longer  stems  and  shaded  pilei  deeper 
colors.  The  spores  of  the  American  plant  seem  to  be  slightly  smaller 
than  in  those  reported  by  Saccardo,  Massee,  Ricken,  etc.,  and  in 
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Swedish  specimens  collected  by  myself.  These  have  spores  measur- 
ing 7-8.5  X  4-5.5  micr.  The  following  species  seems  closely  related 
but  differs  in  the  spore-character. 

402.     Cortinarius  cinnamomeus  Fr.  var. 
Illustration:    Cooke,  111.,  PI.  778  (as  C.  citmmomeus  var.). 

PILEUS  2-0  em.  bmud,  canipainilate  or  subhemisplierical,  obtuse 
or  discoid,  umbonate,  regular  at  tirst,  then  wavy-margined,  oliva- 
ceous-cinnamon-hroicn,  tinged  rufous  on  disk,  innately  and  minutely 
fibrillose-scaly  or  silky,  edge  incurved.  FLESH  yellowish-white, 
rather  fragile.  GILLS  adnate,  narrow,  close  to  crowded,  cadmium- 
yellow  with  olivaceous  tint,  thin,  eroded-crenulate  on  edge.  STEM 
5-9  cm.  long,  4-7  mm.  thick,  slUjlithj  cnhirged  heloic  and  tapering 
upward,  fibrillose-striate,  pale  yellow,  olivaceous-tinged,  becoming 
tubular,  yellowish-olivaceous  within.  COKTINA  yellow,  fibrillose. 
SPORES  elliptical,  smooth,  7-9  x  4-5  micr.  ODOR  and  TASTE  mild. 

Gregarious.  Among  mosses  in  a  sphagnum  swamp.  l>ay  N'iew, 
Ann  Arbor.     August-September.     Infrequent. 

Diffeis  from  C.  cinnanionicus  in  tlie  rufous  cast  on  the  pileus,  tlie 
narrow  gills,  subclavate  stem  and  slightly  longer  spores.  It  is  well 
represented  by  the  figure  of  Cooke  cited  above.  Vm-iety  croccus  is 
smaller,  gills  less  crowded,  gills  and  stem  tinijcd  olivaceous.  (See 
Cooke,  111.,  PI.  780.) 

403.     Cortinarius  croceoconus   Fr. 

Monographia,  1851. 

PILET'S  I-.'',  cm.  l)i-oad,  ohtuscli/  ronico-canipanulalr.  umbo  per- 
sisting, linn,  rafoKs-fulrous  to  fulrouscinnanion.  silky,  dii/,  even, 
subsliiiiiiig,  iiiargiii  iiiciirN cd.  FLICSII  wliilisli,  tinged  reil  at  llie 
upper  sui'face,  yell<»wisli  ln\\;ir(|  stem,  thick  at  umbo.  Iliiii  elsewhei-e. 
fJlIJjS  adnate  then  soine\\h;it  seceding,  ascending,  rather  nai'row, 
close,  pair  //(lloir  ill  lirsl,  llnii  ci ii n<l inoii ,  o|ia(|ne.  edge  minillely 
erode(|.  STIl.M  clongMted,  Tt  1 L'  cm.  long,  il  ."»  mm.  thick,  rtjiKil, 
Jlcruons,  lihrillose  with  iiil'ons  I'nh  ons  lilnils,  i/rllnirisli  irHliin,  elas- 
tic, stull'ed  then  Inbular.  ("()|{'ri\.\  pale  rnfons  fulvous,  l)econiiiig 
]»;illi(l.  snhtiltiillose.  sr(HM!S  dliiit  ical.  alniosL  smooth.  S '.>.5  .\  ."» 
micr. 
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Gregarious  or  siibcaespitose.  On  low,  mossy  ground  of  pine, 
poplar,  etc.,  near  Stockholm,  Sweden.     September,  1907. 

This  species  has  been  reported  at  various  times  in  America.  The 
^ures  of  Cooke  (111.,  PI.  780)  and  of  Gillet  (No.  210,  Champignons 
de  France)  are,  however,  very  misleading.  The  above  description 
was  made  from  plants  which  I  collected  near  Stockholm.  It  seems 
probable  to  me  that  errors  have  been  made  in  referring  plants  to 
this  species  and  that  a  full  description  at  this  place  of  what  is  un- 
doubtedly the  Friesian  plant  is  desirable. 

404.     Cortinarius  luteus   Pk. 
N.  Y.  State  Mus.  Rep.  43,  1890. 

''PILEUS  2-5  cm.  broad,  conical  or  convex,  unpolished,  yellow, 
often  darker  on  disk.  FLESH  yellow.  GILLS  adnexed,  yellow, 
suMistant,  moderately  broad.  STEM  equal,  5-10  cm.  long,  10-20 
mm.  thick,  stout,  solid  (!),  silky-fibrillose,  yellow.  SPORES  sub- 
globose  or  broadly  elliptical,  7.5  x  6-7  micr. 

"Mossy  woods.     New  York.     July." 

This  seems  to  be  closely  related  to  the  preceding,  but  the  stem 
is  stouter  and  tlie  type-specimens  show  the  gills  to  be  subdistant 
and  rather  broad.     The  spores  are  also  somewhat  different. 

405.     Cortinarius  aureifolius   Pk. 
N.  Y.  State  Mus.  Rep.  38,  1885. 

PILE  US  1-4  cm.  broad,  convex-campanulate,  then  plane,  china- 
mon-hroiv)i  or  darker,  dry,  densely  fibrillose-tomentose,  sometimes 
scaly,  especially  on  disk.  FLESH  thin,  yellowish  brown  or  pallid. 
GILLS  adnate,  subventricose,  hroad,  close,  thin,  yellow  then  fer- 
rufjinoiis-c'nmainon.  STEM  3-G  cm.  long,  3-6  mm.  thick,  subequal, 
rather  short,  solid,  fibrillose,  yellow,  brown  within.  SPORES 
10-12.5  X  5  micr.,  ollong,  smooth,  ochraceous-cinnamon  in  mass. 
ODOR  of  radish.     TASTE  mild. 

''Sandy  soil,  in  thin  pine  woods."  New  York,  Massachusetts. 
October.  Specimens  sent  to  me  from  Massachusetts  were  apparent- 
ly this  species  except  that  they  had  more  slender  stems  than  the 
type.  As  Peck  has  already  pointed  out,  the  species  reminds  one 
of  an  Inocybe  and  the  peculiar  oblong  spores  are  further  evidence 
of  such  a  position  for  it.    It  seems  to  be  rare  and  needs  more  stufly. 
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406.     Cortinarius  croceofolius    Pk. 

:N.  Y.  State  Mus.  Dull.  150,  1911. 
Illustrations :    Ibid,  I'l.  VI.  Fig.  1-8. 

"PILEUS  2.5-5  cm.  broad,  broadly  convex  or  nearly  plane,  obtuse 
or  obtusely  umbouate,  drj-,  slightli/  fihrillosc  especially  on  the  mar- 
gin, brownish-cinnamon,  often  i)aler  or  satfron-yellow  on  the  margin. 
FLESH  thin,  i)ale  yellow,  grayish  or  dingy  when  dry.  GILLS  thin, 
close,  saffron-yeUoic  verfjinff  to  orange  at  first,  then  brownish-cin- 
namon, often  yellow,  crenulate  on  margin.  STEM  2.5-4  cm.  long, 
equal  or  slightly  thickened  at  the  base,  librillose  above,  saffron-yel- 
low, hollow.  CORTINA  coucolor.  SPORES  broadly  ellipsoid, 
G-7  X  4-5  micr. 

"Mossy  ground  on  the  borders  or  in  woods  of  spruce  and  balsam 
lir.     New  York.     September." 

This  approaches  C.  cinnamomeus  in  some  of  its  forms  except  that 
the  gills  are  more  deeply  colored. 

407.     Cortinarius  malicorius   Fr. 
Ei)i(i-isis.  1S3(>-:.*>S. 
Illusti-aiioii  :     I'rics.  Icones,  PI.  155,  Fig.  1. 

PlLl'.rs  L' »;  cm.  broad,  ol)tusely  convex  to  subexpantled,  fiilronx 
or  tawni/fnlvous,  tinged  golden  yellow,  silkytomcntosc,  subzonate 
in  age.  I'LFOSH  intensely  oliraeeous  when  fre.sh,  scissile,  thick  on 
disk.  (IHJ.S  sinnat«'  or  adnate-sulxlecurrent,  close,  not  broad, 
rusly-i/clloir  llini  <larl:  i/olden-fulrons.  ST1']M  5-7  cm.  long,  r.  li! 
mm.  thick,  ccpial  or  siili('(|iial,  hrcoininfi  liolloir,  librillose  from  the 
orangi-inlroas  rortina,  tinged  oli\aceous.  soon  yrlloir-fnlrous,  or  red- 
dish stained,  oliraeeous  wiUiiti.  SjMHiiOS  shoft  ellijitical,  slightly 
rongh.  (•)  7  x  I  1.5  niici-.     olMHJ  and   TASTl':  iiiild. 

<  iregaiioiis.      Iiider  hemlock  and  cedar  in  s\\ani|)y  w is.      Sanll 

Ste.  Marie.     Angnst.     Rare. 

The  Michigan  |ilants  had  all  the  cliafacters  alti-ilnited  to  the 
species  by  l-'ries.  The  liesh  of  the  growing  plant  is  (list iiic(iv»'.  In  the 
pilens  it  is  intensely  oli\aceo\is  to  greenish,  botdci-ed  by  a  narfow 
zone  of  yelldw  or  liihons  next  tu  ilic  siiilace;  in  the  stem  the  a.xis 
soon  bi-eaks  down  leaving  a  t  nbnlar  ca\  ily.  the  rest  of  the  tlesh  I»eing 
vellowish-olivaceoiis,  bordered  bv  the  nanou.  \clIow  cnticnlar  znnc 
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which  is  well  shown  iu  Fries'  figures.  There  is  a  tendency  for  the 
cap  and  stem  to  become  stained  dark  reddish  in  age.  Kicken  has 
changed  the  description  somewhat  as  to  the  color  of  the  young  gills. 
In  our  plants,  however,  they  were  not  olive-yellow  although  such 
a  variation  is  to  be  expected  where  the  flesh  has  that  color.  Eicken 
also  gives  spore-measurements  which  are  too  large  for  those  of  my 
collection.  A  variety  of  C.  cimiamomeus  was  found  under  white 
pine  and  beech  at  New  Eichmond,  which  was  fulvous  on  the  cap 
and  stem  and  with  a  slight  olive  tinge  on  the  gills,  A  series  of 
intermediate  forms  between  this  and  C.  cinnumomeus  seems  to  exist. 

408.     Cortinarius  semisanguineus   Fr. 

Syst.  Myc,  1821  (as  var.  of  C.  cimiamomeus). 

Illustrations:     Cooke,  111.,  PI.  779. 

Gillet,  Champignons  de  France,  No.  250. 

Atkinson,  Mushrooms,  Fig.  151,  p.  162,  1900. 

White,  Conn.  State  Geol.  &  Nat.  Hist.  Surv.,  Bull.  .3,  Plate  20, 

1905. 
Peck,  N.  Y.  State  Mus.  Eep.  18,  PI.  13,  Fig.  15-20,  1896. 

PILEUS  2-6  cm.  broad,  campanulate-convex,  subumbonate,  (vary- 
ing to  conic-campanulate  or  broadly  hemispherical,  often  at  length 
expanded  and  split  on  mnrgm)  taicii y-y ell ow  to  cinnamon-yeUow, 
silky  or  delicately  fibrillose-scaly,  sometimes  shining-zoned. 
FLESH  dingy  yellowish-white,  rather  firm.  GILLS  adnate-sub- 
decurrent,  narroiD,  crowded,  cinnabar  or  'blood-red.  STEM  3-6  cm. 
long  (longer  on  sphagnum),  3-6  mm.  thick,  equal  or  subequal,  solid- 
fibrous,  chrome  to  citron-yellow,  fibrillose  from  the  yellow  or  tawny- 
yellow  CORTINA,  elastic.  SPOEES  elliptical,  smooth,  5-7x3-4 
micr.    BASIDIA  24  x  6  micr.,  4-spored.     ODOR  and  TASTE  mild. 

Gregarious  or  subcaespitose.  In  Ioav  moist  swamps,  sphagnum, 
etc.     Throughout  the  State.     August-October.     Frequent. 

Usually  considered  a  variety  of  C  cinnamomeus.  There  are  some 
forms  which  could  be  called  varieties  of  this  in  turn.  This  shows  that 
in  the  present  group  we  have  what  is  well  known  to  exist  in  the 
higher  plants,  namely,  an  innumerable  number  of  verj-  closely  related 
species,  or  varieties,  or  forms,  or  any  other  term  which  expresses 
difference.  For  convenience  we  group  a  larger  or  smaller  number 
of  these  ''different"  but  almost  like  forms  together  and  call  them 
species.     As  details  accumulate  it  is  easier  to  keep  the  details  in 
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mind  if  we  make  several  species  from  an  old  group  of  one  species. 
Hence  varieties  are  raised  to  the  rank  of  species,  and  forms  to  the 
rank  of  variety,  etc.  This  method  is  not  used  by  the  theoretical 
biologist  but  is  very  useful  for  practical  every  day  arrangements 
for  study.  The  above  species  is  easily  distinguished  as  such  in  the 
majority  of  cases  hence  it  is  now  kept  distinct.  In  order  lo  produce 
fundamental  i>roof  that  C.  cituuunomeus  and  C.  seniisaiitjuiiiciis  are 
one  and  the  same  species,  absolutely  expressed,  it  would  be  necessary 
to  grow  one  kind  from  spores  derived  from  the  other  kind. 

409.     Cortinarius  cinnabarinus   Fr. 

Epicrisis,  1836-38. 

Illustrations:     Fries,  Icones,  PI.  154,  Fig.  4. 
Gillet,  Chami>ignons  de  France,  No.  203. 
Patouillard,  Tab.  Analyt.,  No.  647. 
Quelet,  in  Grevillea,  Vol.  VII,  PL  110,  Fig.  4. 
Eicken,  Die  Bliitterpilze,  PI.  47,  Fig.  5. 

PILEUS  3-0  cm.  broad,  campanulate,  umbonate,  sometimes  jilane, 
innately  sillcij-sliiniiifj,  hrifjltt  cinnahar-red,  dry,  even  or  riniose,  some- 
times split  on  margin.  FLESH  pallid  rcddisli,  fading.  (ilLL^ 
aduate,  then  emarginate,  rather  broad,  ventricose,  snbdistant,  cin- 
nahar-rcd  then  dark  rusty-red,  velvety  shimmering,  edge  entire. 
STEM  2-.")  cm.  long,  4-8  mm.  thick,  e(|nal  or  tapeiing  upward,  cln- 
naharrt'd,  shining,  stufied  then  hollow,  librons,  librillose.  COR- 
TINA concolor.  SPORI-IS  elliptical,  slightly  rough  punctate, 
7-9x4..5-5.5  micr.     BASIDIA  36x7,  4  spored. 

(Jregarious  or  scattered.  On  llie  ground,  in  frondosc  woods,  al- 
most exclusively  in  oak  icood.s.  Throughout  the  Htate;  Marquette, 
Ann  Arbor,  New  Kiclunond,  cic.  Jnly-Angnst.  Fi-c^iuent  (rare 
S('j)tember  and  October). 

This  is  one  <(f  llic  cinly  ( 'orliiiaiii  of  the  season.  Il  ricinieiits 
rocky  or  hilly  oak  woods  and  in  (his  respect  shows  a  preference 
which  is  dill'erenl  fi'oin  thai  of  llie  s;inie  s|>ecies  in  l'nio[»e  where 
it  is  s;ii(l  by  Kickeii  niid  I'ries  lo  occur  iilniost  exclusively  iu  beech 
woods.  .\s  data  from  beech  woods  in  Ibis  country  are  lacking  this 
may  also  lie  li-ue  here  but  not  so  fai-  ;is  my  own  observation  extends. 
This  pi-efeiciicc  inighl  seeiu  lo  iiidicMtc  ;i  iiiycoih i/;il  cdniicclioti  willi 
the  oak  roots,  but  so  f;ir  every  ex;iiniii;itiou  slutwcd  lh;il  ihe  reddi^ii 
mycelium  merely  Nogetales  in  (he  leaves  and  hiinius. 
51 
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The  species  is  quite  distinct  from  the  preceding  ones  inasmuch  as 
every  part  is  at  first  cinnabar-red.  This. color  is  dissolved  out  by 
a  weak  solution  of  caustic  potash  ;  and  this  is  also  true  of  C.  semismi- 
guineiis  and  even  of  some  of  the  preceding  species  in  which  the  red 
color  is  otherwise  obscured.  The  nearest  approach  to  it  is  C.  san- 
guineus Fr.,  which  I  collected  near  Stockholm  and  in  the  Adiron- 
dack Mountains. 

409b.     Cortinarius  sanguineus   Fr. 

Syst.  Myc,  1821. 

Illustrations:     Cooke,  111.,  PI.  786. 

Gillet,  Chamijignons  de  France,  No.  246. 

PILEUS  2-4  cm.  broad,  obtuse,  or  umbonate,  campanulate,  dry, 
innately  silky  or  minutely  scaly,  opaque,  dark  hlood-red.  FLESH 
blood-red,  thin  on  margin.  GILLS  adnate,  rather  broad,  close,  dark 
blood-red.  STEM  5-10  cm.  long,  3-7  mm.  thick,  elongated  in  moss, 
equal  or  tapering,  stuffed  then  hollow,  relatively  slender,  blood-red, 
darker  where  bruised.  CORTINA  fibrillose,  tinged  red.  SPORES 
narrow-elliptical,  7-8  x  4-5  micr.,  tinged  red,  roughish.  ODOR  mild ; 
TASTE  slightly  like  radish. 

Gregarious  in  deep  moss  or  sphagnum  in  conifer  woods. 

Isle  Royale,  Sault  Ste.  Marie,  etc.,  mostly  in  the  northern  part 
of  the  State.    Infrequent. 

Distinguished  from  C.  cinnahariniis  by  its  habitat,  its  longer  stem 
and  more  blood-red  color.  European  authors  do  not  emphasize  the 
mossy  habitat,  but  with  us  this  seems  to  be  the  usual  place  of 
growth. 

The  color  of  every  part  of  this  species  is  dark  blood-red,  the  pileus 
is  silky-scaly  and  not  as  broad  as  that  of  G.  cinnaharinus,  the  stem 
is  more  slender  and  usually  longer;  the  spores  are  similar.  It 
grows  on  thick  moss  or  sphagnum  under  conifers.  Ricken  gives 
measurements  which  are  too  large  for  the  Swedish  plant.  Peck's 
specimens,  reported  in  the  23d  Report,  are  doubtless  G.  cinna- 
bar inus. 
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****Gills  at  first  greenish  or  olivaceous. 

410.     Cortinarius  raphanoides  Fr.  var. 

Syst.  Myc,  1821. 

Illustration:     Cooke,  111.,  Tl.  833   (typical). 

PILErS  1.54  cm.  broad,  campanulate-convex,  obtuse,  then  sub- 
expanded  and  subumbonate,  not  striate,  densely  innately  fibrillose- 
hairy,  unicolorous,  light  brownish  olive  (Ridg.),  scarcely  shining, 
margin  decurved.  FLESH  thin  except  disk,  concolor,  fading. 
(JILLS  adnate  then  emarginate,  close,  rather  broad,  at  first  chry- 
solite-green (Ilidg.),  then  darker,  thickisli,  edge  entire.  STEM  7-10 
cm.  long,  3-5  mm.  thick,  equal,  stuffed  then  hollow,  olivaceous,  con- 
color  witliin,  fihrilloso,  mycelioid  at  base  and  attached  to  sphagnum. 
CORTINA  olivaceous.  SPORES  8-9  x  5-G  micr.,  oval-elliptical, 
sliglitly  rougli.     ODOR  and  TASTE  mild  or  slight. 

Gregarious-scattered  on  sphagnum  moss  in  balsam  and  tamarack 
swamps.  North  Elba,  Adirondack  Mountains,  New  York.  Col- 
lection Kauffman.     September,  1914.     Rare. 

Tlie  typical  C.  raphanoides  is  said  to  have  a  strong  radish  odor 
and  acrid  taste.  Tbcso  wore  lacking  in  our  plants,  and  only  in 
some  respects  is  it  \»'ry  rlosc  to  that  siiccics.  Its  spliagnum  habitat 
in  conirn-  wnods  ;ils(»  seems  1(»  |Miiiii  lit  ;i  (lisiiiict  species.  It  ditVers 
from  ('.  ralgus  in  its  libriUose  hairy  jtih'us  and  stature.  No  sucli 
j>lant  is  described  from  th<*  I'nited  Stales.  There  are  no  violaceous 
hues  present. 

SUBGEXIS  TKLAMOyiA.  Pileus  hygmphanous,  its  color 
chiingiiig  on  losin;^  nioistnre,  not  \  iscjd,  ^^labrons  or  .s'/^r/z/A/cr/ f>;(  the 
viargin  irilh  the  siijx  rficiul  fibrils  of  Un'  unir<rs<il  r<il ;  llesli  rela- 
tively iliin.  scissile.  Stem  iicronutc  or  annulate  Uom  tlie  renniins 
of  a  uniNt'isal  \cil. 

Tliis  and  the  following  sni»genns  aic  closely  related  by  the  hy- 
grophanoMs  chaiaclt-r  of  I  he  |iilens.  by  which  they  are  both  separated 
from  the  s\d)genera  Inoloma  and  I  >erniocylie.  To  (piote  Ricken  :  "Ry 
*liygro|ihanipns*  we  desi^niale  a  |iilens  whose  .siirface  is  not  compact 
but  composed  of  loose  tissue  whicii  absorlts  water  readily  and  when 
soaked  wilii  moistui'e  has  (piite  a  dilVeicnl  color  tiian  when  dried  out. 
After  several  e\peiienc<'s  this  iiecnliarity  is  r<'cogiii/.ed  al  the  lii'st 
glance.  If  one  is  uncei'tain  about  it.  the  jilanls  colle<led  in  dry 
weather     are  placi'd   in  a  dish  of  watei-."  and   then  allow('<|   to  diy 


40i  THE    AGARICACEAE    OF   MICHIGAN 

again.  The  presence  of  a  universal  veil  separates  this  subgenus  from 
Hydrocybe.  This  veil  is  composed  of  a  thin,  woven,  slightly  mem- 
branous texture  and  extends  from  the  base  of  the  stem  in  the  young 
plant  over  the  marginal  portion  of  the  pileus.  On  its  inner  surface 
it  is  continuous  with  the  cort'ma,  at  least  part  way.  As  the  plant 
expands  the  veil  collapses,  sometimes  adhering  to  the  stem  in  the 
form  of  a  sheath  (peronate)  sometimes  leaving  only  remnants  along 
the  stem  and  often  indicating  its  presence  by  delicate  superficial 
fibrils  on  or  toward  the  margin  of  the  pileus.  Since  the  cortina 
itself,  when  copious,  may  leave  a  slight  ring  on  the  stem  of  those 
species  which  belong  to  the  subgenus  Hydrocybe,  one  has  to  become 
familiar  with  the  characteristics  of  the  two  veils — universal  veil  and 
cortina — ^in  order  to  refer  a  species  properly.  This  subgenus  includes 
a  number  of  large  species,  but  many  others  are  of  medium  to  small 
size.  The  Michigan  species  of  this  group  are  not  yet  very  well 
studied  and  a  number  of  collections  belonging  here  are  for  the 
present  omitted.  For  this  reason  the  following  arrangement  must 
be  considered  temporary. 

Section  I.    Plants  wholly  or  in  part  with  violet,  purplish  or  ashy 
hues. 


411.     Cortinarius  torvus   Fr. 


Syst.  Myc,  1821. 


Illustrations:     Fries,   Icones,  PI.   157. 
Cooke,  111.,  PL  801. 

Gillet,  Champignons  de  France,  No.  251. 
In  Grevillea,  Vol.  VII,  PI.  117,  Fig.  2. 
Kicken,  Die  Blatterpilze,  PI.  49,  Fig.  6. 
Plate  LXXXIII  of  this  Report. 

PILEUS  4-6  cm.  broad  (rarely  broader),  broadly  convex  to  plane, 
obtuse  or  subumbonate,  firm,  siihhygrophanous,  violaceous-fulvous, 
purplish-hrown  or  copper-hrown  at  first,  at  length  paler,  disk  rusty- 
fulvous,  covered  tcith  a  hoary  frostiness,  sometimes  furfuraceous- 
scaly,  at  length  glabrous,  sometimes  radiately  wrinkled,  often 
punctate.  FLESH  at  first  dull  grayish-purple  at  length  brownish 
or  pallid.  GILLS  at  first  adnate,  then  emarginate-adnexed,  broad, 
subdistant,  thickish,  subrigid,  dark  or  dull  purplish  at  first,  then 
dark  cinnamon-umber.  STEM  4-7  cm.  long  (sometimes  longer), 
7-8  mm.  thick  above,  clavate-bulbous,  tapering  upward,  bulb  12-16 
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mm.  thick,  peronate  to  or  above  the  mi<hlle  hy  the  whitish,  universal 
veil,  wliifh  terminates  above  in  a  llarin<^,  membranous  rin<j,  dull 
violaceous  and  silky  ahovc  the  veil,  spongy-solid.  SPORES  8-11  x 
4.5-G  micr.,  veutricose-elliptical,  rough-tuberculate.  maturing  sloicly,' 
rusty-umber  in  mass.  BASIUIA  oG  x  G-7  micr.  ODOR  at  first 
slight,  siceet-aromatic  after  crushing  the  flesh.     TASTE  mild. 

Gregarious  or  subcaespitose.  Among  humus  and  decayed  debris 
in  frondose  or  pine  woods.  Iloughton,  New  Richmond,  Detroit. 
August-September.     Infrequent. 

Well  marked  by  the  peculiar,  though  variable  color,  broad  gills 
and  the  membranous,  annular-terminated  sheath  of  the  stem.  The 
young  j)lants  have  a  ver}^  bulbous  stem  which  becomes  clavate- 
elongated.  Two  forms  occur  as  to  the  shape  of  the  stem,  a  short- 
stemmed,  stocky,  bulbous  form  and  a  long-stemmed  one  in  which 
tlie  bulb  has  almost  disapjteared ;  the  former  seems  to  be  more 
frequent  and  is  shown  by  the  figure  in  Grevillea  and  by  our  own 
I)late.  The  figure  in  Fries'  Icones  represents  much  larger  specimens 
than  usually  occur  with  us.  Maire  points  out  (Bull.  d.  1.  Soc.  Myc. 
de  France,  Vol.  26,  p.  27)  that  it  is  distinguished  from  the  European 
('.  impennis  Fr.  by  its  membranous  annulus.  The  stem  is  often 
curved  at  the  swollen  base  and  is  sometimes  ventricose.  Its  odor 
leminds  one  of  faintly  aromatic  substances.  The  spores  may  easily 
be  given  too  small  since  they  mature  slowly.  Ricken  says  they  meas- 
ure 8-9  X  5-G  micr.  Reck  has  a  variety  ''nobilis,''  which  may  be  a 
distinct  species;  it  nee<ls  further  study. 

412.     Cortinarius    plumiger  Fr. 
Epicrisis,  183fi-38. 

PILEUS  ~>]'J.  cm.   bi-();i(l.   lirni,   (•;iiM|)aniil;itt'.   rarely  conical  ( am 
pannlate.    obtuse   or   snbnmb(ni;i1(*,    e.\|>an<led,     densely     appressed, 
fihrillose-tomentose  or  fibrillosr-lidiry,  hygrophanons,  fading,  sepia 
itrowii   at   first    then    light    ]»inkish(innanion    iKidg.  i.    niargin    ofleii 
(lecorateil    hy    ii;iri'(»w    slireds   of    tlie    niiixcrsal    veil.      I''1>I]S11    liiick 
on  disk,   thin   towai'il   iiiaigiri,   |i;iHid   brownish    i  moisi  i    soon   faded. 
GILIyS  :idn;i1e  tlien  eniai-ginate.  close,  rathrr  ttrnad,  pallid  at  lii'st. 
I'arelv  I'iiiiilh    liri;^ed  (Mesimis  \  iolaceoiis,  tlieii  <hit/  folur  to  inii^ailo 
bi-own    (Kidg.  I.  edge  snbcrennlale  or  entire.     STILM   ."»  HI  cm.   long, 
10-lS  nun.  tliieU  aliove.  clavate  l»nll>ons.  stout,  at  lengtii  snl»cylindri 
cal  above,  si>oiigy  within  but   tiiiii,  ;•'/•;/  fihrillosr,  iinii/isli  hinr  rioh  t 
fRidg.  I     wiieii    fi'esh,    (iiiirkly    fading,    coneoloi-     williin,     at      len^lli 
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pallid  or  dingy.  CORTINA  whitish,  thin.  UNIVERSAL  VEIL 
white  at  first,  leaving  thin  subannular  shreds  or  a  slight  annulus 
on  the  lower  part  of  stem,  soon  sordid  brownish.  SPORES  ellipt- 
■  ical,  slightly  rough,  8-10  x  5-6  micr.,  pale  ochraceous  under  micro- 
scope.    ODOR  and  TASTE  slight. 

Gregarious.  Bulb  imbedded  in  wet  moss  and  soil  under  spruce 
and  balsam  trees.  North  Elba,  Adirondaclv  Mountains,  New 
York.  August-September,  1914.  Collection  Kauft'man.  Frequent 
locally. 

Well  marked  by  the  dense  tomentosity  of  the  cap  when  young 
and  by  the  pallid  gills.  Even  under  the  most  favorable  conditions 
the  violet-bluish  tint  of  other  parts  than  the  stem  was  scarcely  no- 
ticeable. It  agrees  well  with  the  Friesian  description,  but  is  not  the 
plant  of  Quelet  (Grevillea,  Vol.  7,  PI.  112,  Fig.  1),  nor  that  of 
Rickeu.  At  times  the  hygrophanous  character  is  deceptive  as  the 
cap  becomes  darker  Avith  age.  The  universal  veil  is  thin  in  small 
plants  and  the  species  could  be  looked  for  under  Inoloma.  It  differs 
from  C.  cancsceus  by  its  spores  and  by  the  violaceous  stem  when 
young.  It  is  possible  that  C.  catskillensis  is  a  dry  weather  form  of 
this  species. 

413.     Cortinarius  evemius   Fr. 

Syst.  Myc,  1821. 

Illustrations:     Cooke,  111.,  PL  8G6. 

Ricken,  Die  Blatterpilze,  PL  49,  Fig.  2. 
Hard,  Mushrooms,  Fig.  246,  p.  305,  1908. 

PILEUS  3-10  cm.  broad,  fragile^  conico-campanulate,  prominently 
umbonate  Avhen  expanded,  liygrophanous,  sometimes  irregular  or  gib- 
bous, purple-fuscous  to  hrownish-vinaceous  (Ridg.),  faded  and  silky 
in  dry  weather,  margin  soon  wavy,  at  first  incurved  and  silky  from 
the  veil,  glabrescent.  FLESH  thin,  concolor  or  violaceous  when 
moist.  GILLS  emarginate,  adnate,  thickish,  hroad,  rather  distant^ 
ventricose,  at  first  violaceous-purple  then  cinnamon-brown,  edge 
whitish.  STEM  10-15  cm.  long  (rarely  15-20  cm.),  8-20  mm.  thick, 
cylindrical  or  attenuated  toward  hase,  sometimes  flexuous,  jmle 
lavender  to  deep  violet,  more  deeply  colored  at  the  base,  marked  J)i/ 
annular  shreds  of  the  violaceous  then  luhitish  universal  veil  over 
most  of  the  surface,  spongy  and  solid,  concolor  within.  SPORES 
elliptical,  slightly  rough,  8-9.5  (rarely  10)  x  5-6  micr.  ODOR  slight- 
ly of  radish.     CORTINA  fibrillose,  whitish,  evanescent. 

Gregarious  or  subcaespitose.   On  moss,  decayed  debris  and  humus 
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in  coniferous  woods.    Bay  View,  Marquette  and  North  Elba,  New 
York.    August-September,     Infre<iueiit — almost  rare. 

Known  by  its  elongated  stem,  wliicli  is  usually  railier  stout  and 
tapering  at  the  base;  the  young,  conical  pileus  is  scarcely  wider 
than  the  stem.  It  ditiers  from  related  species  in  the  shape  of  the 
pileus.  In  dry  weather  the  color  is  often  pale  violaceous,  shading  to 
lavender  and  when  old  the  pileus  is  likely  to  be  split  on  the  margin. 
The  violaceous  universal  veil  collapses  and  forms  thin  and  adnate 
annular  patclies  above  the  stem,  scarcely  ever  forming  a  membran- 
ous annulus  as  in  C.  nmidicola.  The  descriptioji  of  our  plants 
differs  somewhat  from  the  European  descriptions  in  the  differently 
shaped  spores  and  stem  altliough  Fries  says  the  stem  is  sometimes 
attenuated  below.  The  unpublished  plate  of  Fries  at  the  Stockholm 
Museum  shows  a*  much  deeper  violet  color  than  the  figures  of  Cooke. 
The  inconsistency  of  the  spore-sizes  and  spore  shapes  of  European 
authors  indicates  that  the  species  is  not  clearly  understood.  Fries 
states  that  the  stem  has  the  characteristics  of  C.  elatior  Fr.,  but, 
except  for  its  mode  of  development,  this  is  not  strikingly  apjiarent 
in  our  plants.  When  deeply  imbedded  in  moss  the  stems  are  very 
long. 

414.     Cortinarius  umidicola    KaufT. 

Bull.  Torr.  Bot.  Club.  V«d.  22,  1905. 

Illustrations:     Ibid,  Fig.  4,  p.  312. 

Jour,  of  Mycology,  Vol.  in,  PI.  04,  1007. 
Mycological  Bull.,  Vol.  V,  Fig.  2:]0,  1007. 

PILEUS  5-10  cm.  broad,  (rarely  up  to  11  cm.),  hemispherical 
then  convex-expanded,  lii-m,  lii/f/roplHiiioiis,  (hdl  luWotrojtc  jmridish 
lit  the  very  first,  soon  umiicr  and  glal»r(Mis  (in  disk,  juduui  to  itink- 
ish-hiiff  and  covered  with  innate,  wliilisli.  silky  tihi'ils,  punctate, 
margin  persistently  incnivcd  and  dccdialcd  by  iiaiiow.  whitish, 
li-aiisverse  strips  fi-oni  the  uni\cis;il  xcil.  {''LMSII  la\cnilcr  when 
voung,  s(nin  faded  i<i  sordid  whilish,  thick  on  disk,  alirii|ptly  ihiii 
on  niai-gin.  <11LLS  cinaiginate  with  luolh,  very  in(iad.  plane  then 
ventiicose,  subdistant.  thick.  <il  first  larcntltr.  so(»n  pale  tan  to  cin- 
namon, edge  Kubsen  atulale,  c(»ncuh»r.  STIIM  ll  HI  cm.  hm^,  i  rare- 
ly l()-i:i  cm.),  lO-lMI  mm.  thick,  sul)e(|nal,  usually  thickened  below, 
sonu'times  narro\ve(l  liebiw  or  cni\cd.  always  stout,  s(did,  UinuAlrr 
(ihorc  tin-  irorni,  soriliil  irliil)'  ii)iir<  rsul  iril  which  at  lirst  conci'S 
the  lower   p;irt   as  a   slie;iih,   bnt    soon   breaks   up  so   as   to    le.i\e    a 
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band-like  annuliis  half-way  or  lower  on  the  stem,  or  forming  adnata 
patches,  concolorous,  lavender  within  and  soon  cavernous  from 
grubs.  CORTINA  violaceous-white.  SPORES  elliptic-ovate,  slight- 
ly rough,  7-9  X  5-6  micr.     BASIDIA  40  micr.  long. 

Gregarious,  often  in  troops  or  partial  rings.  In  wet,  swampy 
places,  frondose  or  mixed  woods.  Marquette,  Houghton,  Detroit. 
July-September.     Infrequent. 

This  species  is  probably  identical  with  one  occurring  in  Europe. 
I  collected  a  very  similar  plant,  with  the  same  gregarious  habit, 
near  Stockholm,  Sweden,  while  in  company  with  Romell,  Maire 
and  Peltereux,  who  did  not  recognize  it  as  a  species  definitely 
known  to  them.  It  had  the  same  spores,  and  all  the  characters  of 
the  American  plant  except  the  less  marked  lavender  color.  I  sus- 
pect it  is  C.  lucorum  Fr.  Two  other  collections  from  Sweden 
brought  to  this  country  and  labeled  C.  imj^ennis  Fr.,  the  one  de- 
termined by  Robert  Fries  with  spores  like  C.  umidicola,  the  other 
determined  by  Romell,  with  spores  measuring  11-12  x  6-7  micr., 
seem  to  show  that  two  similar  species  are  being  confused  in  Europe. 
One  of  these  corresponds  to  G.  umidicola,  and  is  well  illustrated  by 
Gillet  (Champignons  de  France,  No.  228),  the  other  is  the  true 
C.  impennis  Fr.  (Icones,  PL  157,  Fig.  2).  If  this  inference  is 
correct,  then  Ricken's  description  of  C.  impennis  also  applies  to 
the  former  species.  The  taste  of  the  plants  which  I  collected  in 
Sweden  was  like  ours,  not  of  radish.  The  unpublished  plate  of 
C.  lucorum  Fr.  in  the  museum  at  Stockholm  represents  a  plant 
very  much  like  C.  umidicola  with  several  band-like  rings  on  the 
stem.     Cooke's  figure  (PI.  1192,  111.)  seems  to  belong  elsewhere. 

415.     Cortinarius  scutulatus   Fr. 
Syst.  Myc,  1821. 

Illustrations :     Fries,  Icones,  PI.  158. 
Cooke,  111.,  PI.  820. 

Gillet,  Champignons  de  France,  No.  249. 
Ricken,  Die  Blatterpilze,  PI.  49,  Fig.  1. 

PILEUS  2-4  cm.  broad,  at  first  subhemispherical  and  sometimes 
gibbous,  then  campanulate,  firm,  hrittle,  hygrophanous,  darkpur- 
plish-chestnut  or  smoky-violet-umher,  unicolorous,  becoming  can- 
escent  with  grayish-white  innate  fibrils,  inflexed  margin  at  first 
silky.     FLESH  concolor  under  cuticle,    soon    whitish    elsewhere. 
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GILLS  aduate  then  emarginate,  ratlioi'  broad,  suldistant,  thicki&h 
and  rigid,  at  first  pale  smoky-purple  then  dark  rnsty-uniber.  STEM 
3-7  cm.  long,  4-10  mm.  thick,  equal  or  subattenuate  below,  rather 
stout,  sometimes  slender,  rigid,  thinly  peronate  at  first  hy  the  gray- 
ish-irJiite  or  purple-tinged  universal  veil,  soon  snbannnlate  by  the 
breaking  up  of  the  veil,  at  length  silky-fibrillose,  solid.  COKTINA 
whitish.  SPOKES  short  elliptical,  almost  smooth,  7-8  x  4-4.5  micr. 
BASIUIA  30x7  micr.,  4-spored.     ODOR  none. 

Gregarious.  On  open  sandy  soil  under  poplar.  New  Richmond. 
September.    Rare. 

I  have  referred  this  collection  here  with  some  hesitation.  The 
plants  are  well  illustrated  by  the  figures  of  Gillet  and  Ricken.  The 
illustrations  of  Fries  are  apparently  from  selected  and  perfect 
plants  such  as  are  more  common  in  the  moist  climate  of  Sweden 
than  in  that  of  our  State.  The  description  given  above  applies  to 
plants  entirely  different  from  any  other  species  of  the  group  by 
their  peculiar  colors,  the  brittle  flesh  and  the  habitat.  It  differs 
most  from  the  European  descriptions  in  the  absence  of  the  radishy 
odor.  It  seems  to  have  some  relationship  with  C.  sciophyllus  Fr., 
but  the  spores  of  that  species,  according  to  Battaile  (Bull.  d.  1. 
Soc.  Myc.  de  France,  Vol.  2().  i>.  o^Ci,  measure  8-0  x  0-8  micr. 

416.     Cortinarius  deceptivus    KaulT. 
Bull.  Torr.  Bot.  Clul),  \o\.  Wl,  lOO.'). 

Illustrations :     Ibid,  Fig.  7,  p.  :>-4. 
Plate  LXXXIV  of  this  Report. 

I'lLEUS  2-7  iiu.  broad,  sultorliicular  to  ht'iiiis|»herical,  becoiiiiiig 
convex-campanuhite,  MuhhygroplKiiious,  fawn-colored  tinged  uilh 
lavender,  f;i«liii;,^  to  light  tan.  disk  alutaceous-buff,  covered  with 
minute,  br(t\\nisli  scales  wlicu  young,  becoming  glabrous,  rugulose 
in  age.  FLIOSII  thin  except  on  disk,  rather  sjxtngy,  lavender  irhen 
young,  then  ])allid  or  soi-did  tan.  (iILTiS  .">.")  mm.  broad,  thick, 
modei'ately  close,  adnate.  emarginate,  narrowed  in  front,  larrnder 
at  first,  pale  tan  when  old.  STll.M  :'.  li  cm.  long,  rather  stout  and 
(davate  at  lirsl,  then  ejongatecl  and  sh-nder.  solitl.  at  first  rm-rrcd 
In/  the  thick,  filtritlosc  unircrsal  veil,  viiirh  is  Inrcndrr,  soon  failing 
to  whitisli,  at  h'nglh  remaining  as  oh]it|ne.  fugacious,  bi-ownish 
scales  oi-  paitial   rings,  lermiiialing  al>o\r  in  the  corlina.     SIMUvIlS 
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7-9.5  X  6-7  micr.,  subsphoeroid  to  broadly  elliptical^  rough.  ODOR 
mild. 

Gregarious.  On  moist  humus  or  debris  in  hemlock  or  mixed 
woods.  Ann  Arbor,  Marquette,  Bay  View,  etc.  August-October. 
Frequent. 

This  species  is  close  to  C.  anomalus  Fr.,  indeed  it  may  be  consid- 
ered as  a  hygrophanous  form  of  that  species.  The  group  to  which 
it  belongs  is  composed  of  a  number  of  closely  related  species,  un- 
less one  considers  the  fluctuating  variation  of  the  one  species  as 
quite  extensive.  The  colors  of  this  species  are  much  deeper  violet 
or  lavender  at  first  than  in  the  typical  C.  anomalus  and  the  flesh 
is  distinctly  hygrophanous.  Nearly  all  these  related  plants  (see 
G.  anomalus)  have  a  punctate  pileus. 

417.  Cortinarius  adustus   Pk. 
N.  Y.  State  Mus.  Rep.  42,  1889. 

'TILEUS  2-3.5  cm.  broad,  broadly  campanulate  or  convex,  ob- 
tuse, hygrophanous,  l^ay-hroun  ichen  moist  sometimes  canescent  on 
the  margin,  paler  when  dry,  smoky-brown  with  age  and  generally 
rimose-scaly.  FLESH  yellowish-gray.  GILLS  subfree,  rather 
thick,  distant,  purplish-'broicn.  STEM  2-8  cm.  long,  6-10  mm.  thick, 
equal,  stuffed  or  hollow,  fibrillose,  brownish  with  a  white  mycelioid 
coating  at  the  base,  colored  within  like  the  flesh  of  the  pileus."^ 
SPORES  broadly  elliptical,  8-10  x  5.5-6.5  micr. 
"Subcaespitose.  In  balsam  groves.  New  York.  September." 
The  dried  type-specimens  are  blackish-brown,  showing  a  rather- 
stout  stem  and  small  pileus.     It  seems  closely  related  to  the  next. 

418.  Cortinarius  griseus    Pk. 
N.  Y.  State  Mus.  Rep.'  41,  1888. 

"PILEUS  2-7.5  cm.  broad,  convex,  obtuse  or  gibbous,  fibrillose- 
scaly  with  grayisli  hairs  or  fibrils,  pale  gray  when  moist.  GILLS  ad- 
nexed,  subdistant,  at  first  pallid  then  brownish-ochraceous.  STEM 
5-7  cm.  long,  6-12  mm.  thick,  tapering  from  a  thickened  or  hulhous 
base,  silky-fibrillose,  whitish."  SPORES  broadly  elliptical,  obtuse,. 
10-12  X  6-7  micr. 

"Mossy  ground  under  balsam  trees.     New  York.     September. 

"The  fibrils  of  the  pileus  are  similar  to  those  of  C.  paleaceus,  but 
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the  plant  is  much  hirger  and  stouter  and  the  spores  are  larger.  It 
is  well  marked  by  its  grayish  color/'  The  color  of  the  young  gills 
distinguishes  it  from  C.  adustiis  and  C.  scutuhitus.  It  seems  to 
approach  C.  canescens  in  all  its  characters  except  the  lack  of  a 
peronate  stem. 

419.     Cortinarius  subflexipes   Pk. 

X.  Y.  State  Mus.  Eep.  41,  1888. 

PILEUS  1-2  cm.  broad,  conical  then  campanulate  and  subacutely 
umbonate,  glabrous,  hygrophanous,  hlackish-hroKn  and  the  thin 
margin  incurved  and  wliitened  by  the  veil  irlioi  moist,  sub- 
ochraceous  wlien  dry.  FLESH  concolor,  thin.  (JILLS  adnexed, 
thin,  close,  rather  broad,  ventricose,  at  first  cJaj/coJor  tinged  vio- 
laceous then  cinnamon.  STE^I  .'>-()  cm.  long,  1*4  mm.  thick,  equal, 
slender,  flexuous,  silky-shining,  violaceous  within,  subannulate  by 
the  "whitish  universal  veil,  pale  violaceous  ichcn  young,  especially 
al)Ove  the  annulus,  pallid  or  reddisli  when  old.  SPORES  narrow 
elliptical,  scarcely  rough,  G-7.5  x  3.5-4:  micr. 

Thin  woods.  North  Elba,  Adirondack  Mountains  and  Catskill 
Mountains,  New  York.     September. 

Hardly  related  to  (J.  flexipes,  from  which  Peck  separated  it  be- 
cause of  its  more  glabrous  pileus  and  dilferent  gills.  It  has  the 
stature  of  C.  fuscoviolaccus. 

420.     Cortinarius  flexipes  Fr.  minor 

Syst.  Myc,  1821. 

Illustrations:     Kicken,  Bliitterpilze,  PI.  4l>,  Fig.  4. 
(2u(d('t.  (Irevilloa,  Vol.  VIII,  PI.  113,  Fig.  3. 

I'lLIOI'S  1-3  cm.  broad,  at  liist  conical  then  coniccampanulatc, 
hygrophanous,  ground-cidor  ciiiiiaiiion  bi-own,  densely  covered  uitli 
shining  gra  i/ish  iiliih  .\iilxiggliil  inntr  fihrilhise  seahs  up  to  I  lie 
apex  of  tlu'  (tciile  uniho,  scab's  small,  supcrlicial  and  easily  rnblird 
oil".  Fijl-'SII  at  the  very  lirst  violaceous,  soon  pallid  or  brownish. 
(iILLS  adnatc  cniargina  tc.  <il  first  or  uJn  n  moist  iniln  u  I  liroini 
(Kidg.i  /'////  <i  purplish  tint,  soon  siidan  l»ro\\n  lividg.i,  l»i"oad. 
close  to  subdislant.  i'(]<^c  entile,  at  lirsl  whitish.  STiOM  .■'..."■>.■'>  cm. 
loii^,  L'  1  mill,  ijiick,  at  tirsi  strict  then  lle\iiuiis,  stnll'ed  tlieii  IioHdw, 
dark  \  iidaceoiis  at  ajiex.  soon  grayish  brown,  iinnulate  hif  a  distimt 
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loliite  annulus  above  the  middle,  concentrically  subannulate  below 
with  white  flecks,  at  first  violet  within.  SPORES  elliptical,  pale, 
7-7.5  X  4-5  micr.,  slightly  rough,  pale  ochraceous.  ODOR  and 
TASTE  none. 

Gregarious.  In  low  swamps  under  spruce  in  moss.  North  Elba, 
Adirondack  Mountains,  New  York.  Collection  Kauffman.  Septem- 
ber, 1914.     Infrequent. 

This  is  a  pretty  plant.  When  fresh  the  general  effect  of  the  pileus 
is  that  of  a  scaly-capped  smoky-gray  or  drab-gray  Inocybe.  The 
universal  veil  leaves  a  well-marked  annulus.  The  species  seems  to 
be  taller  and  slightly  larger  in  Sweden  according  to  Fries.  The 
pileus  is  more  densely  fibrillose  than  that  of  C.  paleaceus  from  which 
it  differs  also  in  the  dark-colored  gills  when  young.  The  figure  of 
C.  paleacens  in  Icones  (PI.  100,  Fig.  4)  is  an  exact  reproduction  of 
the  size,  shape  and  habit  of  our  form  of  C.  flexipes. 

Section  II.    Universal  veil  red,  tawny,  cinnamon  or  yellow. 

421.     Cortinarius  rubripes   Kauff. 
Rep.  Mich.  Acad,  of  Sci.,  1906. 

Illustrations:     Bot.  Gaz.,  Vol.  42,  1906. 
Jour,  of  Mycol.,  Vol.  13,  PI.  100,  1907. 

PILEUS  5-12  cm.  broad,  convex-campanulate  then  expanded,  hy- 
grophanous,  ivatery -cinnamon  tchen  moist,  or  tinged  rufous,  obtuse 
or  subumbonate,  more  or  less  ferruginous-stained,  fading  to  pinkish- 
ochraceous,  in  zones  from  the  umbo  outward,  at  length  with  innate, 
silky-shining  fibrils,  sometimes  wavy  and  irregular,  glabrescent, 
even.  FLESH  thin  except  on  disk,  scissile,  with  a  rufous  tinge. 
GILLS  subdistant,  distinct,  rather  rigid,  adnate,  seceding  in  age, 
often  with  hoary  fibrils  at  point  of  attachment  to  stem,  pale  cin- 
ereous-purple or  rufous-tinged  at  first,  soon  reddish-cinnamon,  edge 
entire.  STEM  5-7.5  cm.  long,  with  an  oval  or  clavate  bulb,  5-15  mm. 
thick  at  apex,  bulb  deep  brick-red  to  vermillion,  paler  upwards, 
elastic,  spongy-stuffed  within,  glabrous,  except  for  the  fibrillose  re- 
mains of  the  thin,  evanescent,  pale  reddish,  universal  veil.  SPORES 
elliptical,  smooth,  granular  within,  8-9  x  4-5  micr,  BASIDIA 
30-35  X  7  micr..  4-spored.  MYCELIUM  brick-red  and  sometimes 
forming  mycorhiza  on  roots  of  forest  trees. 

Gregarious  or  subcaespitose.  On  the  ground  in  frondose  woods. 
July- September.    Ann  Arbor.    Frequent  locally. 
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Well  marked  by  the  tiiijie  of  brick-red  which  pervades  the  whole 
plant  on  drying  and  shades  into  a  deep  red  towards  the  base  of  the 
stem.  The  hygrophanons  character  is  unmistakable.  The  universal 
veil  is  not  always  manifest.  This  species  approaches  the  European 
C.  hiilliardi  Fr.  and  C.  colus  Fr.  From  the  former  it  is  to  be 
separated  by  the  hygrophan(»us  pileus  and  the  spores.  It  is,  how- 
ever, uncertain  what  tlie  spore-size  of  the  Friesian  plant  really  is. 
Ricken  refers  a  plant  to  C.  huUiardi  whose  spores  measure  0-7x3-4: 
micr.,  ''spindle-almond-shaped.''  Others  ^ive  larger  spores,  and 
apparently  deal  with  a  ditlerent  species.  Boudier  (Icoues),  gives 
a  figure  of  C.  huUiardi  which  resembles  our  plant  closely.  C.  coins 
Fr.  appears  to  differ  in  the  absence  of  the  universal  veil  and,  accord- 
ing to  Ricken,  in  the  slightly  larger  spores,  and  its  gills  are  without 
any  purplish  tint.  It  is  similar  in  its  ''fiery-red''  mycelium,  and 
general  aspc<;t  (see  PI.  50,  Fig.  0,  Die  Bliitterpilze).  To  add  to  the 
confusion.  Peck  described  a  species  sent  to  him  under  the  name  C. 
ruhripcs  Pk.  (N.  Y.  State  Mus.  Bull.  105,  190G),  which  he  says  is 
related  to  C.  cinnabarinus.  It  has  violaceous  gills  when  young,  a 
grayish -ferruginous  to  pale  alutaceous  pileus,  and  bright  red  stem. 
The  spores  measure  7.5-10  x  5  micr.  It  is  a  smaller  plant  than  any 
of  the  others  mentioned.  For  the  present  our  plant  must  be  con- 
sidered a  distinct  species. 

422.     Cortinarius  armillatus    Fr.     (Edible) 

Syst.  Myc,  1821. 

I  lliisirations:     Fries,  Iconcs,  PI.  158. 
Cooke,  111.,  PI.  80l>. 

Gillet,  Cliami»igii(tiis  de  France,  No.  1!(7. 
Ricken,  Die  Bliitterpilze,  1*1.  48,  Fig.  5. 
Micliae],  Fiihrer  f.   Pilzfrciiiide,  II,  No.  71. 
.Marsh:ill,  .Mushiooiii  I'.ook.  IM.  :V2,  ]>.  Si\,  1905. 
Iliird.  .Mushn.oiiis,  Fig.  L'l:;,  p.  .-.(H.  litOS. 
IMaics   LXX.W.   LXX.WI   <.f  this   Kc|M.r(. 

I'l  IJ;i  S  .■"»  IL'  (III.  Idiijid,  (  aiii|i:imiiali'  with  df(ur\rd  ma  ruin.  llicii 
('X|)aii(i('«l,  iHil  truly  lii/</ioi)li(iii(ti(s,  Itiirni/  iiifc.scrnt  to  nil  brick 
color,  moist  wlicii  ficsh,  innalely  liltriUo.se  or  minutely  scaly,  with 
shreds  of  the  iiiiis cisal  veil  often  cliiigiiig  to  the  margin,  .sometimes 
glabi-esceiit.  I'LF.SIl  liillicr  siioiigy,  not  very  thick  considering 
its   size,   dini:\    ]i;iHiil.      <ill.hS   ;i(ln;ile,    .soiiicl  iiiies   sinnute   and    nn 
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cinate,  Ijroad,  distant,  pale  cinnamon  at  first,  then  dark  rusty-brown. 
STEM  7-14  cm  long,  clavate  or  elongated-bulhous,  10-20  mm.  thick 
at  apex,  up  to  35  mm.  thick  below,  solid,  firm,  fibrillose, 
brownish  or  pale  tawny-rufescent,  encircled  'by  several  cin- 
nabar-red zones  or  bands  jrom  the  rather  membranous  red 
universal  veil.  COETINA  at  first  whitish,  collapsing,  and  forming 
a  slight  annulus  colored  by  the  spores.  MYCELIUM  whitish. 
SPOKES  elliptical,  rough-tuberculate,  10-12  x  5-6.5  micr.  BASIDIA 
35  X  8  micr.,  with  long,  slender  sterigmata.  ODOR  more  or  less  of 
radish.     TASTE  mild. 

Solitary  or  gregarious.  On  thick  humus,  debris,  very  rotten 
wood,  etc.,  in  the  coniferous  forests  of  northern  Michigan.  Isle 
Royale,  Huron  Mountains,  Marquette,  Bay  View.  July-September. 
Frequent. 

A  noble  species.  It  is  the  chief  of  this  groui),  as  already  noted 
by  Fries.  The  2-4  reddish  bands,  scattered  along  the  stem,  mark  it 
conspicuously.  Its  large  size  and  tawm'-rufescent  color  help  to 
distinguish  it  readilj^  from  others  of  the  subgenus.  The  lack  of  the 
hygrophanous  character  and  the  rather  scaly  pileus  at  times  ally 
it  to  the  Inolomas  with  which  it  is  more  easily  confused,  but  the 
texture  of  the  pileus  and  its  general  characteristics  show  it  to  belong 
to  the  subgenus  Telamonia.  I  have  not  seen  it  in  the  southern  part 
of  the  State,  although  it  probably  occurs  wherever  hemlock  trees 
and  other  conifers  are  native.  Some  consider  C.  haematochelis  Fr., 
which  has  a  single  red  zone  on  the  stem,  as  identical. 

423.     Cortinarius  morrisii   Pk. 
Bull.  Torr.  Bot.  Club,  Vol.  32,  1905. 

PILEUS  3-10  cm.  broad,  convex  then  campanulate-expanded,  hy- 
grophanous, wavy  or  irregular  on  the  margin,  dark  ochraceous  or 
tawny-ochraceous,  covered  with  minute,  silky  fibrils,  radially  rugose 
at  times.  Flesh  tliin  except  on  disk,  yellowish.  GILLS  adnata 
then  emarginate-adnexed,  rounded  behind,  broad,  subdistant,  yellow 
at  first,  then  rusty-cinnamon,  edge  eroded.  STEM  6-10  cm.  long, 
equal  or  subequal,  8-20  mm.  thick,  stout,  solid,  fibrous-fleshy,  yellow 
within,  whitish  or  pale  yellow  above,  yellow  to  ochraceous  and  be- 
coming ferruginous  to  blackish-umber  below,  imperfectly  annulate 
by  adnate  shreds  of  the  yellowish  universal  veil.  SPORES  oval  or 
broadly-elliptic,  slightly  rough,  with  an  oil-globule,  7-9  x  5.5-6  micr., 
(rarely  up  to  10x7).     ODOR  weak,  of  radish. 
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^'Moi.st  shaded  woods,  under  lienilock  trees.  Massachusetts. 
August-October."' 

The  above  de.scriptiou  was  made  from  specimens  sent  to  me  by 
G.  E.  ^Morris  in  whose  honor  Peck  named  it.  The  yellow  color  of 
the  flesh,  and  the  tendency  of  the  cap  and  stem  to  become  rusty  in 
age  is  a  marked  characteristic.  The  caps  of  dried  specimens  are 
blackish  uiiiber-ltiown.     I  have  not  seen  it  in  Michigan, 

424.     Cortinarius  mammosus  sp.  no  v. 

PILEUS  2-8  cm.  broad  (mostly  4-0  cm.),  conico-campanuJate  at 
first,  then  expanded  and  obtusely  umhonatc,  hijgroplianoua,  fawn- 
'Color  to  brownisli-cinnamon,  scarcely  tinged  with  olivaceous,  sub- 
ferruginous  on  umbo  when  dry,  hcautifuUi/  silky-sJiining,  glabres- 
cent.  FLESH  thin  except  on  disk,  concolor  wben  moist,  pallid  when 
dry.  (ULL8  adnate,  becoming  emarginate,  subventricose,  medium 
broad,  close  to  somewhat  subdistant,  at  first  paUid  with  tinge  of 
fawii-rolor,  tlien  pale  cinnamon-umber,  edge  even.  STEM  5-9  cm. 
loiig,  lapering  upward  from  a  subclavate  base  or  almost  equal,  5-8 
mm.  thick  above,  pale  brownish,  paler  above,  suhannulate  or  with 
thin,  concentric,  faiin-coJorcd  zones  from  the  universal  veil,  some- 
times abruptly  i)ointed  below,  stuffed.  SPORES  7-8.5  x  5-G  micr., 
broadly  ellii)tical,  slightly  rough,  obtuse. 

Among  mosses  and  debris  of  a  sphagnum  swainj).  <lregarious. 
Chelsea    (near  Ann   Ai-lioii.   Michigan.     September.     Kare. 

Differs  from  the  similar  sjiecies  in  the  Dermocybe  group,  of  which 
a.  (■iniKiiiioniciis  is  llie  centei',  in  ils  hygro])hanous  flesh,  laek  of 
yellow  isli  gills  and  liabii.  as  well  as  by  the  presence  of  the  universal 
\r]\.  In  this  lasi  respect  il  approaches  ('.  suhhinalus  Fr.  and  ('. 
ral(/iis  j"r.  (sense  of  Cooke  I .  but  is  much  more  slender.  The  umbo 
is  very  obi  use  and  well-develo|ied  fn>m  the  first,  and  llie  gills  ai'e 
not  yellow    nor  sallrnn  at  any  stage. 

425.     Cortinarius  paludosus    Pk. 

.N.   V.  Stale  Mas.  i:..|..    i:'.,   IMMI. 

"1*11. i;rs  1'  I  (  ni.  Iiroad.  cunical  or  «'onvex,  frrrni/inons  irJicn 
m<>is(,  hull  \ell(»w  or  pale  ochraceons  when  dry,  hygrophanous. 
FlilOvSlI  yellowish.  illLLS  Iiroad.  snlidisianl.  adnate,  sail  ion  yel- 
low.     STlvM   •■")  s  (III.  loni;.  aiioiil    1   nun.   IliicU,  e(|nal,  lon^^  tiexnons. 
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solid,  peronate  and  sub-annulate  by  the  fibrillose  yellow  universal 
veil.     SPORES  7.5-9  x  5  micr. 

"Mossy  ground  in  swamps,  New  York.    August." 

Section  III.    Universal  veil  white  or  whitish. 

*  Gills  at  first  yellowish  or  pallid-ochraceous. 

426.     Cortinarius  hinnuleus   Fr. 

Epicrisis,  1836. 

Illustrations:     Cooke,  111.,  PL  805. 

Gillet,  Champignons  de  France,  No.  227. 
Patouillard,  Tab.  Analyt.,  No.  G48. 
Kicken,  Die  Blatterpilze,  PL  48,  Fig.  3. 

PILEUS  3-6  cm.  broad,  campanulate  at  first,  then  expanded  and 
recurved,  subumbonate,  rusty-ochraceous  or  yellowish  taicny,  varie- 
gated with  rusty  stains  in  age,  very  hygrophanous,  paler  when  dry, 
glabrous.  FLESH  thin,  watery-soft,  fragile  when  fresh.  GILLS 
adnate-emarginate,  broad,  subdistant,  pale  yellowish-fulvous  at  first, 
stained  rusty  in  age,  edge  minutely  lacerate.  STEM  5-7  cm.  long, 
4-7  mm.  thick,  rather  slender,  unequal,  soft  and  fragile,  easily  split 
longitudinally,  stuffed,  curved,  yellowish-pallid  becoming  dingy,  gla- 
brescent,  cingulaie  when  fresh  by  a  ivhite  zone  about  the  middle. 
SPORES  broadly  elliptical,  scarcely  rough,  7-9.5  x  5-6  micr.  BASI- 
DIA  30  X  7  micr.,  4-spored.     ODOR  none. 

On  the  ground  among  decayed  debris,  in  beech  and  pine  woods. 
New  Richmond.     September.     Infrequent. 

This  plant  seems  to  be  very  close  to  the  European  one,  but  differs 
in  some  minor  particulars.  It  is  more  yellowish  on  the  pileus,  quite 
fragile  and  the  gills  are  less  broad  and  distant.  It  is  placed  here 
provisionally.  At  maturity  the  watery-rusty  stains  on  the  cap 
give  it  a  spotted  appearance;  its  flesh  is  thin  and  at  length  splits 
radially.  The  stem  is  variously  thickened  or  almost  equal,  soft 
and  usually  curved.  The  white  band-like  zone  on  the  stem  at  length 
disappears. 
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427.     Cortinarius  castaneoides    Pk. 

N.  Y.  State  Cab.  Rep.  23,  1872.    ^ 
Jllustiatiou:     Ibid.  PI.  4,  Fig.  10-15. 

PILEUS  1-2  cm.  broad,  campanulate-couvex,  then  expanded, 
chest nut-hroicn  to  dark  loatery-cinmuno^i,  brownish-ochraceous  when 
dry,  subumbonate  and  usually  darker  on  center,  Jii/groplKuious, 
scarcely  silky  with  a  few  superficial  fibrils,  even,  margin  sometimes 
whitish  from  the  veil.  FLESH  tJiiii,  watery-brownish  then  pallid. 
GILLS  adnate  then  emarginate,  mihcr  hroad,  snbdistant,  yellowish 
at  first,  then  yellowish-cinnamon  to  dark  cinnamon,  edge  almost 
entire.  STEM  2-5  cm.  long,  1.5-3  mm.  thick,  equal,  slender,  stuffed 
then  hollow,  subflexuous,  pallid,  annulate  jroni  the  cortina  and  the 
fugacious  universal  veil  ichich  remains  as  subannular,  delicate 
shreds  on  the  stein  below.  SPORES  elliptical,  smooth,  6-7.5  x  3.5-4.5 
niicr.     ODOR  and  TASTE  none. 

Gregarious  or  subcaespitose.  On  the  ground  in  low  frondose  or 
conifer  woods  or  in  mossy  places.  Ann  Arbor,  New  Richmond, 
Marquette,  etc.     August-October.     Infrequent. 

This  has  the  stature  and  spores  of  C.  subflexipes  Pk.,  but  the 
pileus  is  more  convex,  and  the  gills  and  stem  not  at  first  with  any 
violet  tint.  C.  badius  Pk.  is  also  of  about  the  same  size,  but  its 
spores  are  almost  twice  as  large  as  those  of  C.  castaneoides.  These 
three  approach  the  slender  species  of  the  subgenus  Hydrocybe,  and 
cannot  always  be  distinguished  easily  from  that  grou]),  especially 
wlici-e  llie  annulus  or  other  evidence  of  the  universal  veil  have  dis- 
aiqiciiicd.  ('.  decipiens  Fr.  diflers  in  its  conic  pileus,  ditl'erent 
sporesi/.c  and   tin-  linl  <>r  ruloiis  jtresent  on  the  stem. 

428.     Cortinarius  badius    Pk. 

N.   \'.  State  -Mils.   \lv\>.   II.   1SS«. 

Illusiiaiioii  :      IMaic  L.\.\X\II   of  iliis  Kcporl. 

•  rilJirs  I  L'.-'t  (III.  Iddad.  \arying  ronical  to  canipanulatl'convex, 
iiinliniiatc.  lij/nroiihiiiKiiis,  ItlmkiHlichestnutcolor  uhru  tuoist,  bay- 
icil  i>v  clicsliiiil  \\  lull  iliv.  soiiM'l  iiiM's  tinged  gray,  llif  iiiiilin  darker, 
iiMialK  whit  isli  silky  mi  llir  ii!ar;_Mii  w  lien  miuiilc.  I'LIISII  cniicolor 
when  iimisi,  thin.  GIIJ.S  hrniiil.  sulMlisiaiil,  veiil  rirosc.  adiiexcd, 
ill  first  i/rlloiri.th  or  creaui  ralor,  then  subochraceous.    STEM  2  4  cm. 
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long,  about  2  mm.  thick,  slender,  equal,  hollow,  silky-fibrillose  and 
subminiilate  hy  the  whitish  veil,  concolov  ivithin  and  without.'^ 
SPOKES  large,  broadly  elliptical,  11-12.5  x  6.5-7.5  micr.,  scarcely 
rough. 

"Mossy  ground.     Catskill  Mountains,  New  York.     September. 

"The  species  is  related  to  C.  nigrellus,  from  which  it  differs  in  its 
broad  gills  which  are  paler  in  the  young  plant  and  in  its  larger 
spores."  The  Michigan  collections  formerly  referred  here  differ 
somewhat  and  are  described  below,  the  gills  are  at  first  whitish  or 
pallid. 

**G///s  at  first  wliitisli  or  pallid. 
429.     Cortinarius  iliopodius  Fr. 

Syst.  Myc,  1821. 

Illustration:     Cooke,  111.,  PL  839  (form). 

PILEUS  2-3  cm.  broad,  campanulate-subexpanded,  mammillate, 
hygrophanous,  sorghum-brown  (Ridg.),  ivith  blackish  umbo  when 
moist,  avellanus  (Ridg.)  when  dry,  and  then  canescent-fibrillose 
and  silky  shining,  margin  at  first  incurved  and  white-silky  from  the 
veil.  FLESH  broAvnish  (moist),  thin,  scissile.  GILLS  pallid  at 
first  then  cinnamon  (Ridg.),  adnate,  rounded  behind,  veutricose, 
rather  broad,  thin,  close  to  subdistant.  STEM  slender,  elongated, 
5-9  cm.  long,  3-4  mm.  thick,  equal,  stuffed,  at  length  flexuous,  dec- 
orated by  the  delicate  white  silky  remnants  of  the  veil,  pale  in- 
carnate, fuscescent,  fuscous-brown  or  ochraceous  toward  base  within, 
cortex  subcartilaginous.  SPORES  elliptical-almond  shaped, 
slightly  rough,  10-12  x  5-6.5  micr.,  pale  yellowish-cinnamon.  ODOR 
and  TASTE  mild. 

Scattered-gregarious  on  sphagnum  swamp  of  spruce  and  tama- 
rack. North  Elba,  Adirondack  Mountains,  New  York.  Collection 
Kauft'man.     September,  1914.     Infrequent. 

It  soon  fades  to  the  colors  of  C.  paleaceus,  with  a  slight  drab  tint. 
It  differs  from  C.  paleaceus  in  its  scattered  mode  of  growth,  in  its 
sphagnum  habitat  and  especially  in  its  large  spores.  In  shape  and 
size  it  imitates  C.  decipiens,  but  is  usually  more  slender.  The  spe- 
cies as  conceived  by  Fries  is  evidently  very  variable  and  the  plant 
described  above  is  a  definite  form.  In  Monographia,  Fries  speaks 
of  the  yellow  flesh  of  the  interior  of  the  stem.  In  Systema,  he  says 
the  stem  is  occasionally  fuscous,  lilaceous,  etc.     In  the  plates  at  the 
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Stockholm  Museum  there  is  a  "rubellus"  tint  to  the  stem  and  gills 
but  otherwise  the  figures  would  represent  the  Adirondack  specimens 
weU. 

430.     Cortinarius  badius  Pk.  var. 

Differs  from  the  type  in  the  gills  becoming  at  first  ichitish,  stem 
whitish,  pileus  watery  cinnamon  to  bay-brown  when  moist,  fading 
to  ochraceous  or  pale  tan,  ohtuse.  The  spores  measure  10-12  x  6-7 
micr.,  elliptical,  scarcely  rough,  cinnamon-brown  in  mass. 

On  mossy  ground,  frondose  woods.  Ann  Arbor.  May  and  Octo- 
ber.    Infrequent. 

This  little  jdant  approaches  C.  hadiits  quite  closely  in  the  size  of 
the  spores,  and  bj-  neglecting  the  colors,  was  formerly  referred  to  it. 
It  needs  further  study.  C.  punctata  Fr.  (sense  of  Kickeu)  differs 
in  its  darker-colored  stem  and  gills. 

431.     Cortinarius  impolitus  sp.  nov. 

PILEUS  8-20  mm.  broad,  sindll,  firm,  conic-cam]»aiiulate  then 
expanded,  obsoletely  umbonate,  obtuse,  minutely  fihriUosc-svalu, 
fibrils  often  dense  at  first,  hj/gropJianons,  iiinher  to  chcstniit-cinna- 
mon  at  first,  becoming  pale  fawn  or  sometimes  rufous-ochraceous, 
silky  on  the  decurved  margin,  even.  FLESH  thin,  concolor. 
GILLS  adnate,  relatively  broad,  sub-distant,  tliickisli,  at  first  ichit- 
ish or  pallid  then  cinnamon,  edge  entire.  STlvM  2  2..')  cm.  long, 
1-3  mm.  thick,  slender,  equal,  stuffed,  broicnish  or  fuscescent,  an- 
nulate about  the  middle  by  a  (UK-cose,  subpersislcnt.  whitish  ring, 
silky  fibrillose,  cortina  dingA-  whitish.  SPOKES  narrow  subfusi- 
form,  subacute  at  ends,  9-10  x  4-4.5  micr.,  smooth.  RASIDIA  27  x  7 
iiii<  I-.     ODOK  and  TASTIO  none. 

<  ircgarioiis  or  siibcjicspilose.  On  sandy  soil  aniong  ninsscs  in 
low,  moist  places  in  white  |>ino  and  b(MM'h  woods.  New  l{i(hni(»nd. 
September-Octobei-.     Kather  frcMpient  locally. 

A  small  sjiccics,  marked  by  the  median,  subpei-sislenl  annulus. 
the  dense,  iniMiile  librils  on  the  pilens  and  by  tlie  colnr  and  the 
spores.  The  annnlns  may  a|)|ic;ii-  Itelow  ihe  middle  or  r;ii-ely  be 
absent  altogethei-;  in  the  latter  ease  faint  whilish  /.mies  inaik  the 
stem.      11   seems  to  be  pai'lial   lo  sandy  r»'gions. 
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***6'///6'  at  first  'brownish  or  fuscous. 

432.     Cortinarius  brunneofulvus  Fr. 

Epicrisis,  1836-38. 

Illustration:     Eickeu,  Die  Blatterpilze,  PL  50,  Fig.  4  (as  0.  hrun- 
neus  Fr.). 

PILEUS  3-7  cm.  broad,  convex,  livgrophanous,  dark  watery-hroion, 
glabrous,  even,  subvirgate  on  drying,  7nargin  tvMte  from  the  veil, 
decurved.  FLESH  concolor  Avlien  moist,  thick  on  disk,  scissile. 
GILLS  adnate  then  sinuate,  distinct,  thickish,  broad,  subdistant, 
soon  troivn  to  dark  umber-cinnamon..  STEM  5-8  cm.  long,  10-15 
mm.  thick,  narrower  upwards  from  a  clavate  or  bulbous  base,  solid, 
brown,  longitudinally  streaked  with  paler  fibrils,  annulate  by  a  dis- 
tinct whitish  band  at  or  below  the  middle,  from  the  whitish,  uni- 
versal veil.  SPORES  elliptical,  distinctly  tuberculate,  10-12  x  6-7 
micr.     ODOR  and  TASTE  slightly  of  radish. 

Subcaespitose.  On  the  ground  in  frondose  woods.  Ann  Arbor. 
September.     Infrequent. 

This  corresponds  to  Ricken's  notion  of  C.  brunneus.  But  accord- 
ing to  specimens  of  C.  brunneus  collected  bj^  myself  and  others  near 
Stockholm,  that  species  has  spores  measuring  8-9  x  5-6  micr.  and  the 
universal  veil  is  more  nearlj^  fuscous  than  white.  It  appears  as  if 
Ricken  had  interchanged  the  two  species.  In  order  to  compare  the 
two  plants  I  give  beloAv  the  description  of  the  Stockholm  C.  brun- 
neus which  is  a  common  plant  there.  Fries  says  C.  bruneofulvous 
has  the  stature  of  E.  evernius,  which  does  not  apply  as  far  as  the 
stem  of  the  latter  is  concerned.  No  violet  tints  are  present  in  our 
plant. 

.  433.     Cortinarius  brunneus   Fr. 

Syst.  Myc,  1821. 

"PILEUS  5-8  cm.  broad,  campanulate  or  somewhat  obtusely  coni- 
cal at  first,  then  campanulate-expanded  and  broadly  umbonate, 
moist,  hygrophanous,  glabrous  on  center,  umber-brown  tvhen  moist, 
fulvous-alutaceous  when  dry,  margin  decurved  and  becoming  innate- 
ly fibrillose.  FLESH  umber  when  moist,  fading,  scissile,  thin  on 
margin.  GILLS  adnate,  rather  broad,  distant  to  subdistant,  thick, 
dark  livid-brouni  at  first,  sometimes  with  an  obscure  purplish  tinge 
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then  cinnamon-brown,  edge  entire  and  concolor.  STEM  7-10  cm. 
long,  5-15  mm.  tliick,  rather  stent,  firm,  iimher  or  becoming  fuscous 
and  innately  streaked  with  paler  tibrils,  spougj'-stuffed,  clavate- 
elongated  to  suhequal,  at  times  cingulatc  above  by  the  remains  of  the 
fuscous  universal  veil  which  fades  in  such  a  way  that  the  annulus 
may  become  paler  than  the  stem.  CORTINA  whitish,  not  copious. 
SPORES  elliptical,  almost  smooth,  8-9  x  5-G  micr.,  (rarely  up  to  10 
micr.  long), 

"On  the  ground  among  mosses  in  moist  forests  of  pine  and  spruce. 
Stockholm,  Sweden.  Collected  by  C.  H.  Kauffmau  and  confirmed 
by  Romell.     September,  1908." 

It  has  somewhat  the  general  appearance  of  C.  distans  Pk.,  l>ut  is 
much  stouter  and  its  larger  gills  are  less  distant,  spores  slightly 
longer  and  universal  veil  difl"erent.  It  is  evident  that  European  au- 
thors have  confused  different  species  under  this  name,  and  hence  it 
seemed  advisable  to  describe  the  plants  from  the  collecting  grounds 
of  Fries.  Other  collections  from  Sweden  have  the  same  spores  as 
mine.  Cooke's  figure  (111.,  PL  8G8)  illustrates  the  plant  well  when  it 
is  fresh,  but  his  spore-size  is  wrong.  Britzelmayr  (Bot.  Centralb., 
Vol.  51,  p.  37)  reports  two  species  under  this  name,  one  of  them  with 
the  spores  in  the  sense  of  (.'ooke.  Ricken  has  also  described  a  dif- 
ferent species  as  shown  by  the  spores  (Bliitterpilze,  ]>.  174).  Quelet's 
figure  (Grevillea,  PI.  113,  Fig.  2)  does  not  show  the  plant  well  either 
as  to  color  or  veil.  Saccardo  and  Schroeter  have  given  tlie  spore- 
size  approximately  correct  if  we  may  assume  that  the  Swedish  plant 
is  tlic  proi)er  starting  point  for  a  revision. 

434.     Cortinarius  distans    Pk. 
N.  Y.  State  Cab.  Rep.  23,  1872. 
Illustration:     Plate  LXXXVIIT  of  tills  Report. 

PILEUS  2-5  cm.  l»i-(i;ii|.  en m j>(iiiiilatr.  snnietiines  olituselv  ctmical 
at  first,  then  campanubite-expanded,  umhonatf,  minutely  furfura- 
ceous-scaly,  hygrophanoux,  iratcrycinnamon  to  Ixiybroirn  nlien 
moist,  tawny  or  subfei-ruginnus  when  dry.  ni;ir>;in  nsiKilly  ilclh'\e<l. 
e\»Mi.  often  sj)litting  radially.  M.l-'SII  iliiii.  sunliii.  I»n>\\ii  then 
(lull  yellowish.  (IlLLS  ;i»lii;ite.  then  siimnlc.  (lislmil,  hmnil.  ri^id. 
thick,  brownish  nr  hiinn/  //( llmr  al  ftrsl,  ilieii  dark  ciiiiciinon. 
STEM  IS  (III.  long,  5  12  nini.  iliicU.  variously  thickened  lo  equ;il. 
oftoi  ntti'niiaird  hcloir  ami  (nr\r(|.  shilVed.  lihrillose.  \\;iler\  In-ow  i\ 
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and  nuicolor  when  moist,  the  nniversal  veil  at  first  concolor  but  on 
breaking  up  leaving  a  whitish,  medium,  someivhat  persistent  annular 
zone.  CORTINA  whitish,  fibrillose.  SPORES  oval,  rough-tuher- 
culate,  6-8  x  5-6  micr.  ODOR  sometimes  slightly  of  radish.  TASTE 
mild. 

Gregarious  or  caespitose.  On  grassy  ground  in  frondose  woods. 
Houghton,  Ann  Arbor,  Detroit,  etc.    July  to  September.    Frequent, 

This  is  one  of  the  earliest  summer  Cortinarii,  appearing  prefer- 
ably in  low,  grassy  woods,  about  the  time  that  C.  cinnaiarinus  ap- 
pears in  the  higher  lying  oak  woods ;  it  announces  the  fact  that  the 
Cortinarius  season  is  open.  It  is  somewhat  difficult  to  see  much 
difference  in  the  formal  descriptions  between  this  and  C.  brunneus 
Fr.,  C.  brunneofulvous  Fr.  and  C.  glandicolor  Fr.,  but  our  plant 
has  quite  a  distinct  habit  as  compared  with  those.  Its  gills  are 
truly  distant  while  0.  brunneus  in  spite  of  Fries'  description,  has 
more  nearly  subdistant  gills,  according  to  my  use  of  those  terms.  C 
glandicolor  Fr.  is  a  more  slender-stemmed  plant,  according  to  Fries^ 
unpublished  plates,  well  shown  also  by  Cooke  (111.,  PI.  789),  although 
figured  as  rather  stout  by  Ricken  (Bliitterpilze,  PI.  50,  Fig.  3). 
Peck,  in  the  original  description,  seems  to  have  had  specimens  whose 
caps  were  "convex."  All  the  specimens  seen  by  me  had  a  tendency 
toward  the  campanulate  and  umbonate  form  of  pileus.  The  white 
zone  at  or  below  the  middle  of  the  stem  is  best  seen  in  dry  weather. 
The  young  stem  is  sometimes  peronate.  C.  furfurellus  Pk.  is  with- 
out doubt  a  synonym. 

435.     Cortinarius  nigrellus   Pk. 
N.  Y.  State  Mus.  Rep.  26,  1874. 

^'PILP^US  2-5  cm.  broad,  at  first  conical,  soon  convex  or  expanded 
or  subumbonate,  minutely  silky,  hygrophanous,  blackish-chestnut 
ichen  moist,  paler  when  dry.  GILLS  close,  narrow,  emarginate, 
broicnish-ochre  at  first,  then  cinnamon.  STEM  5-7  cm.  long,  4-6 
mm.  thick,  subequal,  silky-fibrillose,  pallid,  often  flexuous  (slightly 
peronate  by  a  rufous-tinged  sheath  in  the  dried  type  specimens)  . 
ANNULUS  slight,  evanescent."  SPORES  inequilateral,  minute, 
smooth,  7  X  3.5  micr. 

"Mossy  ground  in  woods.  New  York.  October.  When  moist  the 
pileus  has  the  color  of  boiled  chestnuts,  when  dry  of  fresh  chestnuts. 
The  incurved  margin  of  the  young  pileus  is  whitened  by  the  veil. 
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The  gills  are  darkest  when  youug.     The  taste  is  unpleasant,   re- 
sembling that  of  Annillaria  iiicUea." 

This  is  verj'  close  to  C.  rig i da  (sense  of  Kicken)  in  stature,  colors 
and  spore«.  C.  rigkla  is,  however,  not  uniformly  described  by  Euro- 
pean authors,  especially  as  to  its  spore-size. 

436.     Cortinarius  rigidus   Fr.  (var.) 

Epicrisis,  1836-38. 

Illustrations :    Cooke,  111.,  V\.  791. 

Quelet,  in  Grevillea,  \o\.  VII,  PI.  113,  Fig.  4. 

PILEUS  1-2.5  cm.  broad,  convex  or  conico-convex,  umbonate  or 
obtuse,  (jlahrous,  shining,  rufous-brown  to  chestnut  iclicn  moist, 
ochraceous  to  buff  color  when  drv^,  hygrophanous,  even  and  some- 
times with  white-silky  margin,  elsewhere  naked.  FLESH  thin, 
rather  firm.  GILLS  adnate  then  emarginate,  rather  close,  moderate- 
ly broad,  ventricose,  rufous-cinnamon.  STEM  4-5  cm.  long,  2-4  mm. 
thick,  equal,  tlexuous,  fusccscent,  sublibrillose  below  the  whitisli, 
median  annulus,  apex  pruinose.  SPOKES  elliptical,  smooth, 
6-7.5x4  micr.     ODOR  somewhat  fragrant,  noticeable. 

Gregarious  or  solitary.  On  the  ground  in  frondose  woods.  Ann 
Arbor.     September. 

It  is  (luite  difficult  to  get  any  correct  idea  of  this  species  from 
European  notices.  The  spore-measurments  i)er  Saccardo  are 
''6-11x4-6,"  i)er  Kicken,  ''6-7x3''  and  according  to  others,  inter- 
mediate in  size.  Our  plants  are  more  slender  and  less  dark-colored 
than  C.  nif/nlltis.  Tlie  species  lias  the  size  of  (\  palraccus  but  has  a 
glabrous  cap. 

437.     Cortinarius  rigidus    (Scop.)    Rickcn 

i:i-ill<T|.il/.c,    11112. 

ri  Mil 'S  2  ."  cm.  Iir(i;i(l,  I  no;  idly  «;iiiiii;iiiiil:ilt'  (•\|iaiiilf(l.  iiiii  lion  ale, 
tiiiii  and  i:lalii(Mis  al  lirsl.  ii_\  ^i-oiiliaiioiis.  f\fii.  w  aliiiil  Iirow  ii 
(liidg.)  wlicM  moist,  jauncolor  on  losing  moisture,  soon  lioary, 
silky  shilling,  iiiaigiii  a(  first  iiicurvcil  and  white  silky.  I'MJ'SII 
coii((»loi-.  soon  jiallid.  scissilc.  ClIiLS  ailnatc,  close,  thin,  mod- 
erately bi'oad.  at  liisi  jiinkisli  biilV  (Kidg.)  tJM'n  clay  C(dor  (Kidg.i, 
edtre  paler.      STIIM   :'.."»  cm.  loiii:.   I  S  mm.  thick.  e(|iial,  stMlIetl,  soon 
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liollowed  by  grubs,  brownish  witliiu,  ivMte-silky-fihrillose,  some- 
times annulate  from  the  white  veil.  SPORES  minute,  narrowly 
elliptical,  5-G.5  x  3-3.5  niicr.,  smooth,  pale  clay-color  in  mass.  ODOR 
and  TASTE  mild. 

Gregarious  or  subcaespitose.  On  mosses  under  spruce,  birch,  etc. 
North  Elba,  Adirondack  Mountains,  New  York.  Collection  Kautf- 
man.     Infrequent. 

The  typical  Friesian  species  is  said  to  have  a  marked  odor  and 
specimens  from  Sweden  have  larger  spores.  I  have  included  it  (in 
the  sense  of  Ricken)  for  comparison.  In  shape  and  size  it  imi- 
tates C.  hemitrichus. 

438.     Cortinarius  hemitrichus    Fr. 

Syst.  Myc,  1821. 

Illustrations:     Fries,  Icones,  PL  160,  Fig.  2. 
Cooke,  111.,  PI.  825. 

Gillet,  Champignons  de  France,  No.  22G. 
Ricken,  Die  Blatterpilze,  PL  49,  Fig.  5. 


PILEUS  2-5  cm.  broad  (rarely  larger),  campanulate,  umbonate, 
sometimes  umbo  is  obsolete,  umbo  varying  acute  or  obtuse,  ground 
color  umber,  ivatery-cinnamon  or  fuscous  lohen  moist,  hygro- 
phanous,  more  or  less  canescent  from  the  white,  superficial,  cirrate 
fibrils  which  at  first  cover  it,  sometimes  glabrescent  in  age,  color 
fading  to  fuscous-gray  or  ochraceous-tan  when  dry,  margin  persist- 
ently white-silln^  FLESH  concolor,  thin.  GILLS  adnate  then 
emarginate,  broad,  close  in  front,  subdistant  behind,  at  first  brown- 
ish-gray to  subochraceous,  at  length  dark  cinnamon,  edge  erose- 
crenulate.  STEM  3-6  cm.  long,  2-5  mm.  thick,  equal,  hollow,  rigid, 
more  or  less  annulate  at  or  below  the  middle  by  the  white,  appressed 
ring,  watery  fuscous-brown  within,  fuscescent  or  brownish-fuscous 
without,  fibrillose  below  the  annulus.  SPORES  elliptical,  smooth, 
6-8x4-5  micr.  (rarely  9x5.5).  BASIDIA  30  x  7  micr.,  4-spored. 
ODOR  and  TASTE  mild. 

Among  mosses  or  debris  in  moist  places  or  swampy  woods.  New 
Richmond.     August-October.     Not  infrequent. 

An  extensive  study  of  many  specimens  showed  considerable  varia- 
tion and  after  some  experience  it  was  possible  to  distinguish  two 
forms  with  respect  to  color.  Both  are  conical  when  very  small  and 
become  distinctly  umbonate.     Form  (A)  had  a  dark  fuscous  cap  at 
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first,  umber  when  mature,  fadiuj];  to  bro\vuisli-<iray  with  a  chestnut 
colored  umbo;  the  gills  Avere  fuscous  at  first,  aud  the  anuulus  less 
fully  developed.  Form  (B)  had  a  watery  cinuamou-browu  cap 
when  mature,  fading  to  ochraceotis-tan ;  the  gills  were  pallid,  ochra- 
ceous  at  first,  and  the  annulus  more  persistent.  The  pileus  of  both 
had  the  characteristic  villose  covering,  the  same  spores  and  habit. 
The  gills  of  our  specimens  are  never  truly  crowded,  aud  in  this  re- 
spect differ  from  the  European  descriptions  and  from  specimens 
which  I  collected  in  Sweden.  The  microscopic  structure  of  both 
forms  was  alike.  The  upj)er  surface  of  the  fresh  pileus  is  composed 
of  a  differentiated  layer  of  two  kinds  of  cells,  one  forming  erect, 
fasciculate  fibi-es  alternating  with  a  layer  of  larger  cells;  these 
fasciculate  tufts  of  narrow  cells  arise  from  separate  points  in  the 
surface  of  tlie  jiileus  and  produce  the  villose  effect.  This  upjier 
layer  is  easily  dissolved  by  rains  and  often  disappears  leaving 
the  jiileus  glabrous.  Tlie  stem  is  usually  hollow,  l)ut  it  is  not  rare 
to  find  a  stuffed  or  solid  axis.  Both  forms  are  caespitose.  The 
variation  in  size  is  such,  even  in  the  same  collections,  that  it  is 
very  doubtful  whether  C.  paleaceus  should  be  kept  separate. 

439.     Cortinarius  paleaceus    Fr. 

Kl.icri.sis,  1S36-3S. 

Illnsnaiioiis :     Files.   Iroiics.   1*1.   IOC,  Fig.  4. 
(lillci.  ( 'liaiiijtigiions  dc   l^'rancc,  \o.  L*  11 . 
Cooke.   111..  Fl.  Slm;. 
I'laic  LXXXIX   of  iliis   IJcpoi-i. 

Dill'eriiig  I'l'oin  C  iKiiiitricJiiis  Vv.  in  niori^  slender  habil.  longer 
stem,  the  universal  Ncil  nirniing  delicale,  evanescent,  suliannulai'. 
white  fibi-illose  zones  along  the  stem,  and  in  Ihe  pileus  being  more 
acutely  conical.     The  (-((lors  are  fuseons.   pabT. 

In  moist,  mossy  places  in  \voo<ls  of  oak,  etc.  Ann  ArI)or.  Septem- 
IxM'-October. 

The  spoi-es.  vai-iability  ami  liaidlat  are  the  same  as  in  ilie  jnc- 
<-eding  Ironi  wliieli   it    is  sepaiate<l   with  diHiculty. 

F^UBCEXT^l^  liynHOCYlii:.  S<>  innm-sal  vril.  Pileus  hi/fjro- 
phfUUHts,  glabrous  nr  innately  silky,  clianging  color  on  losing  mois- 
ture. Flesh  (|uile  thin,  scissile.  Stem  i-arely  ;ind  then  sliglilly  snl)- 
annulate  fi-oin   tlie  remains  of   the  cortina. 

Composed  of  two  sections:    those  with  thicker  cajts  whose  m:irgin 
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is  at  first  incurved,  and  the  smaller,  slender  species  with  sub- 
membranaceous  pileus  whose  margin  is  at  first  straight  on  the  stem 
in  the  manner  of  the  genus  Galera.  They  are  distinguished  from 
the  Telamonias  only  by  the  absence  of  the  universal  veil  although 
several  have  at  times  a  slight  annulus  from  the  collapsing  of  the 
copious  cortina  and  not  from  the  outer  veil.  The  pileus  is  never 
viscid ;  it  is  moist  when  growing  but  the  moisture  disappears  quickly 
in  sun  and  wind  so  that  in  our  climate  the  dry,  faded  plant  is 
more  often  found  than  the  moist  plant.  However,  for  identifica- 
tion of  most  of  the  species  of  this  subgenus  it  is  absolutely  neces- 
sary to  know  the  colors  of  both  the  moist  and  dry  pileus  since  in 
many  of  the  species  the  pileii  have  a  similar  color  when  dry. 
I  consider  this  the  most  difficult  of  the  subgenera  of  Cortinarius 
both  because  of  the  great  variability  of  the  colors  of  most  species,, 
and  because  of  the  unsettled  condition  in  which  the  European 
authors  have  so  far  left  it.  While  at  Stockholm,  Sweden,  I  paid 
special  attention  to  this  group,  and  found  a  number  of  Friesian 
species;  in  many  cases,  however,  these  do  not  agree  well  with  the 
spore  characters  as  given  by  various  authors.  It  is  clear  that  only 
a  temporary  arrangement  can  be  given  of  our  species  and  it  seemed 
best  to  put  on  record  descriptions  of  such  species  as  are  close  to 
the  Friesian  ones,  as  unnamed  variations  under  the  Friesian  names. 
In  Michigan  the  Hydrocybes  seem  to  be  much  more  numerous  in 
the  coniferous  regions  of  the  State  than  in  frondose  woods  as  ap- 
pears to  be  also  the  case  in  Europe.  I  have  no  doubt  we  have  quite 
a  number  of  species  w^hich  are  truly  American. 

Section  I.  Margin  of  pileus  at  first  incurved.  Pileus  thickish^ 
of  a  medium  or  fairly  large  size.     Stem  somewhat  stout. 

*Stem  or  gills  at  first  violaceous. 

440.     Cortinarius  imbutus   Fr. 

Epicrisis,  1836-38. 

Illustration:    Cooke,  111.,  PI.  870. 

PILEUS  2.5-7  cm.  broad,  convex  then  expanded,  obtuse  or  sub- 
umbonate,  even,  hygrophanous,  chestnut-liroirn  when  moist,  chang- 
ing color,  alutaceous  or  rufous-tinged  on  disk  when  dry  and  then 
becoming  somewhat  hoary,  margin  at  first  incurved  and  sometimes 
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decorated  by  whitish  libiillose  scales  from  the  cortina.  FLESH 
thickish  on  disk,  thiu  ou  margin,  watery  to  pallid,  GILLS  adnate 
then  subemarginate,  hroad,  close,  not  crowded,  violaceous  at  first 
with  lavender  tinge,  soon  cinnamon,  edge  concolor.  STEM  rather 
stout,  3-5  cm.  long,  5-10  mm.  thick,  equal  or  nearly  so,  solid,  at  first 
violaceous,  especially  at  apex,  then  silky-whitish  and  shining, 
violaceous  within  at  apex,  rarely  subannulate  from  the  whitish 
cortina.  SPORES  narrow,  elliptical,  smooth,  7-8.5  x  4-4.5  .  micr. 
BASIDIA  25-27x8  micr.,  4-spored.     ODOR  none. 

Gregarious  or  subcaespitose.  On  naked  ground  in  low  frondose 
woods.    Ann  Arbor.     October.    Infrequent. 

This  species  is  based  here  on  the  figures  of  Cooke  and  those  of 
Fries'  unpublished  plate  at  Stockholm.  The  latter  shows  a  pileus 
colored  like  ours  and  somewhat  the  same  as  that  of  Cooke's  figures, 
but  is  not  "gilvus"  as  described  by  Fries  in  his  works.  Cooke's 
figures  do  not  show  tlie  violaceous  character  as  do  those  of  Fries. 
Other  authors  differ  considerably  in  the  application  of  this  name 
and  in  the  spore-size.  The  figure  of  Quelet  (in  Grevillea,  Vol.  VIII, 
PI.  127,  Fig.  2)  is  referred  by  Maire  (Bull.  d.  1.  Soc.  Myc.  de  France, 
Vol.  20,  p.  28),  to  C.  hicolor  Cke.  and  is  not  at  all  our  plant.  The 
cortina  sometimes  leaves  a  row  of  spot-like  shreds  on  the  margin 
of  the  pileus,  sometimes  it  forms  a  slight  annulus  on  the  stem, 
but  more  often  it  is  entirely  evanescent.  This  species  is  near  C. 
castaneus,  from  which  it  differs  by  its  larger,  stouter  habit,  its 
slightly  smaller  spores,  but  especially  by  the  solid  stem.  Ricken 
considers  it  a  variety  of  C  suhfcrniniHcd,  but  lie  evidently  liad  a 
pl;int  witli  Inr^^cr  spores. 

441.     Cortinarius  saturninus    Vr.  minor. 
Syst.  Myc.  ISi'l. 

lUustralioiis :      I'lics.    Icoiu's.    I'l.    Itil.    I•'i^^  2. 
(Jillet,  <'ii;ini|ii,uinins  dc   I-''r;ni(('.    No.   217. 

I'l  UK'S  :i  Ci  cm.  In-oad,  campanulatc.  ('\|i:nid('<|,  sdiiiri  inics  gilt- 
IxMis,  glabrous,  hygropli;inous,  pale  wntciy  inow  ii  when  moist, 
oclir;iccons  gray  liiill'  wiirn  <\\\.  siikv  aroniiil  iiiargiii.  I'M.IOSII  lliiii. 
scissilc,  violaceous  tlicu  pallitj.  <iills  aiinalc  llicii  eniarginate.  ad- 
nexcd'  close,  moderately  broad.  riahiiroKs  or  tiin/i  tl  inirplish  at  first 
tlieti  asli\  (iiiiianinn.  lliiii.  nl'^c  mlire.  S'l'IlM  I  li  cni.  loni:,  <'•  12 
mm.    fliicU.   snl»e(|ual,   sliuliliy    IliicUci-  (low  iiw  ar<ls.     tcrcle    i>r    ((Mii 
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pressed,  stuffed,  violaceous  above,  whitish  below,  fibrillose,  glabres- 
cent  and  shining  when  dry.  CORTINA  whitish.  SPORES  ellip- 
tical, slightly  rough,  7-8  x  5-6  micr.    ODOR  and  TASTE  mild. 

Snbcaespitose.  On  the  ground  in  frondose  woods.  Ann  Arbor. 
September.     Rare. 

This  is  well  illustrated  by  the  tigures  of  Fries  and  of  Gillet. 
Rieken  describes  a  plant  with  spores  measuring  10-12  x  5-6  micr.,  and 
with  2i  much  darker  pileus.  The  pileus  soon  fades.  It  is  to  be 
noted  that  although  Fries  describes  the  moist  pileus  as  ''dark  bay" 
color,  his  figures  are  much  paler.  I  have  not  seen  it  dark-colored 
and  that  character  may  belong  to  another  species  such  as  the  one 
described  by  Rieken. 

442.     Cortinarius  livor   Fr. 

Epicrisis,  1836-38. 

PILEUS  3-4  cm.  broad,  firm,  campanulate,  obtuse,  sometimes 
gibbous,  sooty-hrown,  obscurely  olive-gray  on  center,  scarcely  hygro- 
phanous,  not  fading,  even,  innately  subtomentose  on  disk,  margin 
at  first  incurved.  FLESH  thickish  on  disk,  sooty-brown  under  the 
center,  pallid  or  \\^hitish  elsewhere.  GILLS  adnate  then  emarginate, 
close,  relatively  broad,  pallid-cinnamon  at  first.  STEM  4-5  cm.  long, 
sub-equal,  sometimes  narrower  at  base,  sometimes  subbulbous, 
slightly  violaceous  above,  becoming  dingy  olivaceous  to  brownish  be- 
low, solid,  firm,  at  first  violaceous,  within.  SPORES  broadly  ellip- 
tical, slightly  rough,  obtuse,  7-8  x  5  micr.  BASIDIA  30  x  7  micr., 
4-spored.     ODOR  slight. 

Solitary.  On  the  ground  in  beech  and  pine  woods.  New  Rich- 
mond.    September.     Rare. 

There  is  an  olive  to  sooty  tinge  on  cap  and  base  of  stem,  which 
along  with  the  violaceous  apex  of  the  stem  is  quite  characteristic. 
The  plate  of  Fries  at  Stockholm,  marked  typical,  shows  a  plant 
with  a  much  shorter  stem,  otherwise  our  plant  is  very  like  it. 

443.     Cortinarius  castaneus   Fr. 

Syst.  Myc,  1821. 

Illustration:     Cooke,  111.,  PI.  842. 


"PILEUS  2-5  cm.  broad,  firm,  campanulate-convex,  expanded  or 
gibbous,  even,  .^iihinubonafe,  scarcely  hygrophanous,  dark  chestnut 
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color,  shilling  wlieu  dry,  hanlhj  fadincj,  margiu  at  first  white-silky, 
FLESH  thiu,  rigid-tougli,  coiicolor  to  pallid.  (IILLS  aduexed, 
)iot  broad,  ventricose,  close,  violet  at  first,  then  rusty-ciimamon, 
edge  wJiiiish.  STEM  24  cm.  lung,  not  truly  slender,  4-()  mm.  thick, 
cartilaginous,  stuffed  then  hollow,  violaceous  or  pallid-rufescent, 
silky  from  the  white  cortiua.  SPORES  elliptical,  rough,  7-9  x  4-5 
micr.     ODOR  and  TASTE  slight." 

Gregarious.     On  the  ground  in  open  woods,  etc. 

The  description  is  adapted  from  the  works  of  Fries  and  his  un- 
published plate  at  Stockholm.  The  characteristic  features,  by  which 
it  is  separable  from  C.  imhutus  and  other  related  species  with  violet 
gills,  are  tlie  holloic  stem  and  smaller  stature.  The  figures  of  Cooke 
agree  with  those  of  Fries,  except  that  they  lack  the  markedly  violet 
stem  and  gills.  Patouillard's  figures  (Tab.  Analyt.,  No.  128)  re- 
mind one  more  of  C.  hadius  Pk.,  and  Gillet's  figure  (Champignons 
de  France,  No.  202),  has  aberrant  colors.  Peck's  specimens  have  the 
correct  spores.  The  species  has  been  reported  by  various  authors 
in  this  country  but  I  have  not  seen  any  typical  specimens. 

**Stem  at  first  white  or  pallid. 
444.     Cortinarius  armeniacus    Fr. 

Syst.  :Myc.,  1821. 

Illustrations:     Cooke,  111.,  PI.  70:i. 

Ifickni.  !'.l;iii('ri>il/.('.  I'l.  ."I.  Eig.  4. 

I'llJirS  .")  7  cm.  broad,  lirni,  canipainilalc  subcxiiaiidcd,  Itroadly 
uniboruite,  obtuse,  glabrous,  even,  hygrophanous,  sudan-hrown  when 
7)ir)i.st  (IJidg. ),  oraiige-bulV  on  umlx)  while  drying,  orange  butV  oi*  Ian 
ilii(»ugh(»ul  when  di-y,  margin  when  <lry  white  silky  from  tlie  cortina. 
I'LllSil  lliin  (til  iiiiirgiii.  scissib'.  soon  iiallid.  (!IIJ.S  adiiale.  eiiiar- 
ginate,  broml,  \('ntiicose.  close,  thin,  at  first  pallid,  then  mars-yellow 
(  Kidg.  I  to  ciiinaiiKHi,  edge  entire.  S'i'i-'.M  .~»  7  em.  bmg,  tap<'riiig  uji- 
wanl.  .~i '^  mill,  lliick  altoxe.  iwice  as  Miitk  below,  watery  pallid  when 
moist,  dingy  whitish  when  di-y,  silk//  Jihiillosc,  rind  cart  ilagiiious, 
siiillcd.  siiongy  at  base.  ('<H:TINA  wliitisli,  sparse.  SI'OlMlS 
ellipticil,  sli-lilly  rough,  S  !»  x  .'».■'>.."')  iiiier.  (>IK)K  ami  'IWSTIO  mild 
ov  slightly  (»r  radish. 

( li-egarions.  Among  mosses  umler  s|iriiie  iiml  l>;ils;im.  Norili 
l^litii,  .\(liroiid:ick  .Mountains.  New  N'ork.  ("ollectioii  K.iiill'm;i!i. 
ScpicmlH'r.    I'.M  1. 
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Similar  in  stature  to  (J.  gUthrelhts,  but  diflfers  in  the  nature  of  tlie 
surface  of  the  pileus  both  in  color  and  in  the  structure  of  the  cuticle. 
As  the  moisture  disappears  the  umbo  fades  to  pale  ochraceous.  It 
agrees  well  with  the  figures  of  Fries  at  the  Stockholm  Museum  and 
also  with  the  conception  of  Kicken.  Fries  states  that  the  plants  are 
more  robust  among  fallen  leaves  and  the  stem  is  then  stout  and 
clavate-bulbous  and  some  of  his  figures  show  this. 

445.     Cortinarius  duracinus   Fr,  var. 

Epicrisis,  1836-38. 

Illustrations:     Cooke,  111.,  PI.  809   (not  typical). 

Kicken,  Die  Blatterpilze,  PL  51,  Fig.  2  (not  typical). 
Quelet,  Grevillea,  Vol.  VII,  PL  115,  Fig.  1  (dry  form). 

PILEUS  4-10  cm.  broad,  convex  then  expanded,  obtuse,  sometimes 
gibbous,  hygrophanous,  watery  cinnamoii-hroivn  when  moist,  tinged 
rufous  on  disk,  pale  ochraceous-tan  to  buff  when  dry,  glabrous,  even, 
margin  at  first  incurved  then  geniculate  and  obsoletely  silky. 
FLESH  rigid-brittle,  thin,  scissile,  con  color,  at  length  pallid. 
GILLS  adnate  or  slightly  subdecurrent,  thin,  subdistant,  moderately 
broad,  pallid  at  first  but  soon  ivatery -cinnamon,  edge  even  or  scarce- 
ly crenulate.  STEM  4-12  cm.  long,  tapering  doivnivards  or  fusi- 
form-suhradicate,  6-15  mm.  thick,  glabrous,  rigid,  stuffed  then  hol- 
low, sometimes  compressed,  at  length  shining,  white,  at  first  corti- 
nate-fibrillose.  CORTINA  white.  SPORES  ellipticaLalmond-shaped, 
scarcely  rough,  7-9.5  x  5-5.5  micr.  BASIDIA  32-36  x  8-9  micr. 
ODOR  and  TASTE  mild. 

Gregarious,  often  in  troops  or  subcaespitose.  On  the  ground, 
grassy  places,  etc.,  in  frondose  woods  of  southern  Michigan.  Aug- 
ust to  October.     Frequent  in  veiy  wet  weather. 

One  of  the  larger  Hydrocybes,  usually  found  in  quantity  when 
it  occurs.  No  good  plates  seem  to  exist  of  the  plant  as  it  occurs 
with  us.  Our  specimens  agree  in  stature,  colors,  spores,  etc.,  with  a 
collection  I  found  at  Stockholm.  Ricken  gives  spores  much  larger, 
but  Massee's  spore-measurements  are  much  smaller.  It  seems  clear 
that  the  species  of  Fries  is  yet  uncertain.  A  plant  agreeing  in  the 
spore-character  with  that  of  Ricken  and  otherwise  similar  to  the 
above  species  occurs  with  us  in  the  same  habitat.  The  rigid-brittle, 
convex  pileus,  the  tapering-subradicating  stem  and  the  colors  and 
size  distinguish  our  C.  dnracinus.     It  has  somewhat  the  appearance 
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of  C.  dolohratiis  Fr.  as  iigured  by  Cooke  .(111.,  i'l.  811)  except  iu 
shape  of  stem  aud  the  brown  color;  furthermore  the  margin  of  the 
pileus  of  that  species  is  at  first  incurved.  Neither  the  pileus  of 
our  plant  nor  that  occuring  at  Stockholm  had  a  truly  ferruginous 
or  testaceous  color  Avhen  moist. 

446.     Cortinarius  sp. 

I'lLEUS  2-S  cm.  broad,  conico-campanulate,  subexpanded,  gla- 
brous, even,  hygrophanous,  rufous-cinnamon  when  moist,  pale  tan 
icJicii  (Jijj  and  subshiniug,  nmrgin  white-silky  at  first.  FLESH  thin, 
scissile,  at  length  whitish.  GILLS  adnate-emarginate,  hroad, 
broadest  behind,  tapering  in  front,  medium  close,  ventricose,  pallid- 
hroiriiisJi  at  pr.st  then  dark  cinnamon,  edge  erose-crenulate,  concolor. 
STK.M  (MO  (111.  long.  Ill'  nnii.  iliick  above,  sithhiilhoiis  to  claratc 
helou:,  stuffed,  soon  cavernous,  soft-spongy  Avithin,  silkj'-fibrillose, 
uhitish  to  pallid.  COKTINA  white.  Si'OKKS  broadly  elliptical, 
8-9x5-6  micr.,  scarcely  rough.    ODOR  and  TASTE  mild. 

Gregarious  to  sul)caespitose.  On  the  ground  in  frondose  woods, 
among  grass,  etc.     Ann  Arbor.     September.     Infrequent. 

In  size  this  species  corresponds  to  the  preceding,  but  differs  iu 
its  somewhat  cone-shaped,  rather  acute  pileus,  broad  gills  and  bul- 
bous to  clavate  stem.  C.  candelaris  Fr.  is  half-way  between  the  two 
in  having  a  conic-campanulate  pileus  and  a  radicating  stem  and  the 
spores,  according  to  Ricken,  measure  9-11x1-.")  micr.  Found  in 
quantity,  but  all  with  clavate-bulbous  stems.  Specimens  of  C. 
candelarin  from  Rresadola  liad   spores  measuring  0-7.5x5  micr. 

447.     Cortinarius  erugatus   Fr. 

E|)i(i'isis,  is:'.()-lts. 

ril.lirs  :;  (■»  cm.  Itiujul,  ciiiiipaiiulalc-convex,  oblnse  (o  l)roadly 
MibiiiiiboiiMlc,  li ii(/i>>iilia ii'iiis,  |i;ilc  II iiiftcr-ciiina iiion  to  i/ra i/ish-hronii 
irilh  nifniis  or  jiilrous  umbo  irlicii  ntoist,  on  drying  becoming  jiab' 
I'cddisb  gray  wilii  innate  silky  lilji-ils  and  .s;7/r; //  slii(ii.  glaltroiis, 
c\cii.  iiiargiii  al  tiisl  incni-\c(|  :\\\i\  ciilirdy  w  li  i  ic  silky.  T'LIISII 
lliiii,  splilliiig  on  margin  which  is  at  icnglh  iccnrscfl.  (ilLLS 
adnaic  ciiiargiiialc,  ralhci-  l)road  bt'hind,  ta|M'riiig  iu  fidiil,  cIdsi, 
thin.  jHiHiil  firoirHisli  al  first,  then  alutaccoii.s  to  fcnii^^M  nous,  edge 
niinulely  eiose  laceiale.  STI'.M  I  7  cin.  hmg  i  w  in'n  ebnigated  s  10 
cm. I.    .'  1 L'    mm.    thick.    \aiialtle    in    length    and    ihicknes.s,    (//    (ir.st 
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clavate-hulhous  then  elongated,  soft-spongy,  stuffed,  paUid  and 
streaked  icith  silky  ivliite  fibrils,  becoming  sordid,  not  cingulate. 
CORTINA  white.  SPORES  elliptical,  rather  narrow,  smooth^ 
variable  in  length,  6-8.5  (rarely  9)  x  4-4.5  micr.  BASIDIA  30  x  6-7 
micr.,  4-spored.     ODOR  and  TASTE  mild. 

Gregarious  or  scattered  in  thick  leaf-mould  of  hemlock,  pine  and 
beech  ravines.     New  Richmond.     September-October.     Infrequent. 

When  young  the  pileus  is  firm  and  very  silky  on  edge, 
when  old  it  becomes  soft;  the  stem  is  early  affected  by  grubs  and 
soon  decays  at  the  base.  The  color  of  the  pileus  changes  markedly 
and  hence  is  very  variable.  Sections  of  very  young  buttons  show 
no  universal  veil. 

448.     Cortinarius  glabrellus  Kauff. 

Jour,  of  Mycology,  Vol.  13,  p.  35,  1907  (synopsis). 
Illustration:    Plate  XC  of  this  Report. 

PILEUS  5-10  cm.  broad,  hemispherical-convex  at  first,  campanu- 
late-expanded,  obtuse  or  broadly  umhonate,  glabrous,  hygrophanous^ 
with  a  slight  pellicle,  watery  cinnamon  when  moist,  hecoming  hrick> 
color  on  drying,  then  paler,  even,  margin  at  first  incurved  and  white- 
silky.  FLESH  concolor  then  pallid,  rather  thin.  GILLS  adnate,. 
moderately  broad,  broadest  behind,  close,  disti7ict,  thin,  at  first 
hroivnish-paUid  then  cinnamon-broAvn.  STEM  4-8  cm.  long,  8-18 
mm.  thick,  varying  equal  to  subclavate  below,  rather  stout  and  firm, 
straight  or  curved  at  base,  pai?/f/.  or  lohitish,  silky-fibrillose  and 
shining  when  dry,  stuffed.  CORTINA  white.  SPORES  elliptical, 
6-8.5  X  4-5  micr.,  smooth.     ODOR  and  TASTE  slightly  of  radish. 

Crregarious.  On  ground  in  moist,  low,  frondose  woods.  Ann 
Arbor.     September-October.     Infrequent. 

This  species  was  originally  referred  to  the  subgenus  Phlegmacium. 
The  pellicle  of  the  pileus  is,  however,  scarcel}'  gelatinous  although 
the  surface  feels  somewhat  slippery.  This  and  the  reddish  coloi 
which  appears  on  the  pileus  as  it  loses  moisture  are  the  most  strik- 
ing characters. 
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449.  Cortinarius  privignus  Fr.   var. 

Epicrisis.  1836-38. 

Illustrations:    Cooke,  111.,  PI.  827  (pale,  dry,  small). 
Rickeu,  Die  Blatterpilze,  PI.  52,  Fig.  2   (non  Fr.). 

PILKl'S  4-<!  cm.  broad,  gibbous,  camj)anulate-convex,  obtuse, 
hygrophanous,  ftn^coiis-hrown  tchcii  moist,  innately  varicr/ated-mica- 
crous-silkij,  {laler  and  Avith  tinge  of  drab  when  dry,  glabrous,  even, 
margin  at  first  incnrvod  at  length  splitting  radially.  FLESH  thin 
except  disk,  concolor  to  pallid.  (ilLLS  adnate-emarginate.  rather 
broad,  ventricose,  not  crowded,  hroirnisJi  at  first,  then  cinnamon, 
edge  concolor.  STEM  4-7  cm.  long,  7-10  mm.  thick,  equal  or  subequal, 
somelimes  iritJi  a  hiilhoiis  base,  pallid  irith  tinge  of  drab,  silky-shin- 
ing when  dry,  gialtrons,  even,  not  cingulate,  stuffed  then  hollow. 
SPORES  broadly  elliptical,  obtuse,  rough,  8-9x5-6  micr.  ODOR 
and  TASTE  mild. 

Solitary  or  gregarious.  On  the  ground  among  humus  in  pine  and 
beech  woods.     New  Richmond.     September-October.     Infrequent. 

The  figures  of  this  by  Cooke  and  Ricken  do  not  seem  to  apply 
to  the  same  plant.  Ours  is  intermediate  between  the  two  and  fits 
more  closely  to  the  Friesian  sense.  The  stem  is  usually  clavate  or 
even  bulbous  at  base  but  equal  elsewhere.  The  color  of  the  pileus 
is  soon  similar  to  that  of  C.  paleaceua,  but  the  character  of  its  sur- 
face is  (piite  ditlerciii   and   the  ])lant   is  stouter. 

450.  Cortinarius  subrigens   sp.  nov. 

i'llJCT'S  3-5  cm.  Itroad.  Itrctadly  ronrc.r  from  the  first,  then  ex- 
jiaiided  plane  or  suhch'pressed,  bai/hronn  to  chestnut  and  rariet/atrd 
iritli  irhilc  lifxninrss  wh<'n  indist.  fading  (piickly  to  cinnamon  rulnns 
anil  I  lien  hoiini  isiihrlliur  iilnii  <lri/,  liygro|ilianons,  even,  margin  at 
first  incur\(M|  and  <(»itinate.  I'lJOSH  rigid  Itril  I  le,  thin,  dingy  pal- 
lid oi-  brctw  nisli.  ( 1 1  IJ.S  sinnale  adnale.  close,  medium  broad,  /lallid 
to  Innir iiisji  llien  cinnamon,  ed^c  cnliic  and  coiicidoi'.  S'I'IIM  I!-." 
cm.  long.  c(|iial  or  lapt'i-ing  downward.  Ti  1(1  mm.  lliicU.  rigid,  base 
ol'lcn  cni\c(|.  stnfhil  llini  linlhnr.  ;ii  liisi  c(Miinalc  librillose.  gla- 
bi'csceni  ;inil  silk\  shining,  jKiUitl  la  irliih  ,  rarely  snhannnlalc  from 
the  white  CORTLNW.  SIM)Hi:S  nair-.w  elliptical.  snl.inc(|nilateral, 
slightly  rongh.  '.tin  x  1. •".."...".  mi.  r.  r..\SIIH.\  ill) ;;_' \  f,  7  micr. 
<H>(U{  and   'IWSTi:  mild. 
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Caespitose.  Ou  the  ground  in  oak  woods.  Ann  Arbor.  October. 
Infrequent. 

Known  by  its  whitish  stem,  ho^vj  silkiuess  on  the  pale  chestnut- 
brown  ground-color  of  the  moist  caj),  the  stuffed  to  hollow  stem  and 
its  medium  size.  The  stem  and  cap  l)ecome  firm  and  rather  rigid 
when  dry.  When  the  stem  tapers  down  it  approaches  C.  rigens  Fr. 
but  the  incurved  margin  of  the  convex  pileus,  its  hoary-silkiness 
and  more  manifest  cortina  separate  it.  C.  scandeus  Fr.  is  distin- 
guished by  its  smaller  spores,  conic  to  umbonate  pileus  and  more 
slender  stem.  C.  leucoptis  Fr.  has  a  conic  to  umbonate  pileus  and 
ditferent  spores. 

****Sf^eJH  and  gills  becoming  broicn  or  fuscescent. 

451.     Cortinarius  rubricosus  Fr.  var. 
Epicrisis,  1836-38. 

PILEUvS  3-7  cm.  broad,  convex-campanulate,  broadly  umbonate, 
fiiscous-hay-hrown,  subhygrophanous,  margin  grayish,  white-silky, 
at  first  incurved,  elsewhere  glabrous,  even.  FLESH  thickish  on 
disk,  watery  to  pallid.  GILLS  adnexed-emarginate,  rather  narroio, 
close  to  subdistant,  soon  umher-hrown,  pallid-brownish  at  first,  edge 
white-fimbriate.  STEM  3-5  cm.  long,  8-12  mm.  thick  above,  rather 
stout,  clavate-bulboiis,  12-18  mm.  thick  toward  base,  firm,  solid, 
grayish-pallid,  soon  fuscescent,  at  length  dark  fuscous  umber  below 
and  within,  at  first  densely  white-fibrillose  from  cortina.  SPORES 
broadly  elliptical,  rough-tuberculate,  8-10  x  6-7  micr.  BASIDIA 
40-45x9  micr.,  often  with  dark  brownish  content;  sterile  cells  on 
edge  of  gills,  slender,  subclavate  above. 

Solitary  or  gregarious.  On  the  ground  among  humus  in  hem- 
lock woods.     New  Richmond.     September.     Infrequent. 

This  differs  somewhat  from  the  Friesian  plants  in  its  lack  of 
reddish  tints  on  the  cap,  and  from  the  plant  of  Ricken  in  its  larger 
spores.  Britzelmayr  gives  the  spores  the  same  size  as  ours,  and 
my  collection  from  Sweden  also  has  such  spores  but  shows  the  slight 
rufous  color  when  dry.  It  needs  further  study  but  surely  belongs 
in  its  present  position  in  tlie  group. 
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452.     Cortinarius  uraceus    Fr. 

Epicrisis,  1826-38. 

Hlustration:     Fries,  Icones,  PI.  If,!'.  Fig.  3. 

PILEUS  2-5  cm.  broad,  tiiiii,  nt  lirst  ovate  or  eaiiipaunlaie  then 
couvex-subexpanded,  often  with  a  mannnillate  timbo,  liygrophanoii.s, 
smoky  chestnut  hroioi  (Kidg.)  ichen  moist,  even,  fading  to  cin- 
namon-brown or  isabelline,  with  blackish  streaks,  often  blackish  on 
iniiho,  margin  j)ei'sistently  decnrved.  FLESH  thin  except  disk,  scis- 
sile.  watery  chestnnt  (moist),  fragile  when  dry.  GILLS  broadly 
adnate,  broad,  close  to  subdistant,  dark  watery  brown  at  first,  then 
auburn  to  dark  rustj'-brown  (Ridg.),  edge  at  length  black.  STEM 
4-9  cm.  long,  4-10  mm.  thick,  equal  or  tapering  slightly  upward,  be- 
coming liexuous,  firm,  stuffed  then  hollow,  pallid  when  fresh,  soon 
brownish-streaked,  fuscescent,  in  aQe  blackish,  rarely  with  narrow 
white  evanescent  annulus.  CORTINA  whitish,  forming  a  silky 
zone  on  the  young  margin  of  pileus,  fuscescent.  SPORES  broadly 
elliptical,  7-8  x  5-()  micr.,  rough,  ODOR  of  radish  when  plants  are 
crushed.     TASTE  mild. 

(jregarious-stibcaes])itose.  Among  moss  under  balsam,  spruce, 
etc.  North  Elba.  Adirondack  Mountains,  New  York.  Collection 
Kauffman.     September,  1914.     Frequent  after  heavy  rains. 

The  species  is  interprete<l  here  in  the  sense  of  the  Icones  of  Frias. 
It  is  well  marked  by  its  spores,  dark  colors  and  broad  gills.  In  diT 
weather  it  is  scarcely  recognizable;  it  is  then  often  pah'  tan  and 
streaked  with  l)lackisli  stains,  ipiite  fragile  and  split  on  the  margin 
of  the  cajj.  There  is  no  univei-sal  veil  in  the  young  stage,  tiu'  lack  of 
which  sejiarates  ii  Iroiii  C  (ildiitlicolor  which  is  nearest  to  il  in  c(dor 
and  habit.  As  characterized  by  Fries,  an  olivaceous  color  is  some- 
times present,  'i'liis  form  appears  to  be  thai  of  Ivicken  with  very 
large  sj)ores.  In  ihc  .Monogi-ajdiin,  l-'ries  hiniself  raises  the  (pieslion 
whether  it  is  not  a  composite  species,  ('ookc  i  111..  I'l.  TlMl)  figures  a 
slender  plant  and  it  is  possible  that  this  is  als(»  a  separate  form,  as 
1  collected  such  a  plant  in  Sweden  with  spores  SlU  x  .")■(>  niicr. 
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453.     Cortinarius   juberinus  Fr.  var. 
Epicrisis,  1836-38. 
Illustration:     Cooke,  111.,  PL  797. 

PILEUS  2-4  cm.  broad,  campanulate-convex,  then  expanded,  um- 
bonate  or  umbo  obsolete,  chestnut-brown  to  watery  cinnamon  when 
moist,  ochraceous  when  dry,  subhygrophanous,  glabrous,  even,  silky- 
shining  when  dry,  margin  at  iirst  incurved  and  white-silky  from  the 
cortina.  FLESH  concolor,  thin.  GILLS  adnate  then  subemar- 
ginate,  subdistant,  rather  broad,  thin,  at  length  ventricose,  jiallid- 
brown  then  cinnamon,  interspaces  somewhat  venose,  edge  concolor. 
STEM  3-7  cm.  long,  3-5  mm.  thick,  moderately  slender,  equal  or  sub- 
equal,  even,  stuffed  then  liollow,  pallid  at  first,  then  brownish  or 
fuscescent,  innately  silky-fibrillose.  CORTINA  white,  fugacious. 
SPORES  6.5-7.5  x  4.5-5  micr.,  broadly  elliptic-oval,  scarcely  rough. 
BASIDIA  27-30  x  6-7  micr.     ODOR  and  TASTE  slight  or  none. 

Solitary  or  scattered.  On  the  ground  near  wet  or  springy  places 
in  woods  or  swamps.  Ann  Arbor,  New  Richmond.  September.  In- 
frequent. 

Distinguished  by  the  spores,  subdistant  gills,  hollow  stem  and 
colors.  The  pileus  does  not  become  black-stained  nor  black-streaked 
in  age  as  do  some  similar  species  of  this  subgenus.  The  color  of  the 
pileus  is  variable,  sometimes  approaching  tawny-cinnamon,  and  its 
surface  is  silky-shining  as  in  C.  cinnamomeus.  Our  plant  agrees 
better  with  the  unpublished  figures  of  Fries  and  those  of  Cooke,  than 
with  the  description  of  Fries ;  in  his  description.  Fries  states  that 
the  pileus  is  very  bright  cinnamon-fulvous,  but  this  is  not  shown  in 
his  figure.  The  habitat  is  also  different.  The  spores  agree  with  the 
size  given  by  Cooke,  and  doubtless  we  have  his  species  here. 

454.     Cortinarius  praepallens   Pk. 
N.  Y.  State  Bull.  2,  1887. 

"PILEUS  1-4  cm.  broad,  subconical,  then  convex  or  expanded, 
glabrous,  hygrophanous.  hrown  or  chestnut  color  when  moist,  pallid- 
ochraceous  when  dry.  FLESH  yellowish-white,  thin.  GILLS 
rounded  behind  or  subemarginate,  crowded,  lanceolate,  reddish-um- 
ber then   fuscous-cinnamon.     STEM   2-7   cm.   long,  4-8   mm.   thick, 
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equal,    subflexuous,    fleshy  fibrous,    subsilky,    pallid    or    hroirnifih. 
SPORES  subellipsoid.  7-10  x  G.5  micr. 
'*0u  bare  ground  iu  woods,  New  York.'' 

Section  II.  Margin  at  first  straight  on  the  stem,  Galera-like. 
Slender-stemmed,  with  the  pileus  mostly  conical-campanulate  and 
almost  membranous. 

*Ste'm  or  gills  at  first  violaceous. 

455.     Cortinarius  fuscoviolaceus  Pk. 

X.  Y.  State  Mus.  Rep.  27,  1S75. 

''PILEUS  1-2  cm.  broad,  convex  (?)  umbonate,  soon  expanded 
and  centrally  depressed,  glnhrous,  hi/grophanoiis.  chest nut-hroini 
tinged  icith  violet,  the  margin  whitened  by  silky  fibrils.  (ilLLS 
rounded  behind,  at  first  plane  then  ventricose,  rather  distant,  dark 
violaceous  at  first  becoming  subcinnamon.  STEM  2.5-4  cm.  long, 
slender,  flexuous.  equal,  solid,  silky-fibrillose,  colored  like  pileus." 
SPORES  broadly  elliptical,  minute,  smooth,  6-7  x  3-4  micr. 

"Sphagnous  mar.shes.  New  York." 

A  very  similar  plant  occurs  at  Ithaca,  New  York.,  with  spores 
7-10  X  0-4  micr.  The  type-si)eciniens,  however,  show  the  spores  as 
given  above. 

456.     Cortinarius  erythrinus    Fr. 

Epicrisis,  1836-38. 

Illustrations:    Cooke,  111.,  I'l.  708,  A. 
Ricken,  Bliitterpilze,  PI.  53,  Fig.  2. 
Quelet,  Orevillca.  IM.  115.  Fig.  2. 

I'lLI'irS  l-L'  cm.  br(»iiil.  lallici-  liriii.  conic-cii m jkiiiiiIuIi  .  tlicii  siil» 
expanded  ;nid  sul)aciil<'ly  imiltoiiatc,  clu'sdnit  brown,  uuilin  inn  In  r 
or  hhirl.ish,  paler  tnwanl  niai'gin.  Iiygi-ojiliaimns.  glalndns.  even, 
soon  lading.  I-MJISII  iliin  <.n  margin,  scissilc.  waln-y  Innw  n  when 
nntist.  <;ILLS  rniniilt-.l  ln-irnid  ami  adnrxcd.  nitlnr  hionil.  \cnlri 
cose,  clo.sc  lo  snlMlisiani,  jiallid  m-  |ial('  brownish  liicn  cinnamon. 
edge  entire.  STIvM  slcn.l«-i-.  1  <;  cm.  long,  :'.  1  mm.  tliick,  fragile. 
(■(/Udl,  llexnons.  stnlled  llien  iiollow.  npr.r  linh  I  tit  fust,  pale  lii'own- 
ish     els<'\\  here,    somclimes     \  iold  I  i  n;iei|     I  lnonglion  I .    sparsely     cor 
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tinate,  glabrescent,  shining  when  dry.  SPORES  short,  elliptical, 
7-9  X  5-6  mier.,  almost  smooth,  ijale  ochraceous.  ODOR  and  TASTE 
mild. 

Gregarious.  On  bare  soil  in  mixed  woods.  North  Elba,  Adiron- 
dack Mountains,  New  York.  Collection  Kauffman.  September, 
1914.  ■  Infrequent. 

The  slender  form  of  the  species  is  illustrated  by  Cooke.  It  agrees 
in  all  respects  with  plants  found  in  Sweden.  The  stouter  forms 
approach  C.  castanetis. 

**/Sfem  white,  pallid  or  dingy  brownish. 

457.     Cortinarius  decipiens   Fr. 

Syst.  Myc,  1821. 

Illustrations :    Cooke,  111.,  PI.  798,  B. 
Ricken,  Blatterpilze,  PI.  53,  Fig.  8. 

PILEUS  2-4  cm.  broad,  at  first  conico-cmnpanulate,  then  subex- 
panded  with  decurved  margin,  prominently  umhonate,  vinaceous- 
cinnamon  (Ridg.),  umho  hlackish  while  losing  moisture,  hygro- 
phanous,  glabrous,  silky-shining,  margin  with  white-silky  fibrils. 
FLESH  thin,  concolor.  GILLS  adnate,  then  emarginate-uncinate, 
close,  rather  broad,  at  first  pallid  or  cinnamon-buff,  at  length  mars- 
yellow  (Ridg.),  edge  white-crenulate  at  first.  STEM  slender,  7-10 
cm.  long,  4-7  mm.  thick,  "scarcely  incrassate  downward,  stuffed  then 
hollow,  becoming  flexuous,  fragile,  pallid  to  silky-shining,  glabrous, 
brownish  within.  SPORES  narrowly  elliptical,  7-9  x  4-4.5  micr., 
scarcely  rough.     ODOR  and  TASTE  slightly  of  radish. 

Gregarious  or  subcaespitose.  North  Elba,  Adirondack  Moun- 
tains, New  York.  On  mosses,  sphagnum,  etc.,  in  balsam  and  tama- 
rack swamp.     Infrequent. 

This  species  is  placed  here  in  the  sense  of  Ricken.  I  doubt  whether 
it  is  the  typical  Swedish  species  which  I  collected  near  Stockholm ; 
the  stem  of  that  was  rubello-tinged,  the  gills  were  truly  cinnamon 
and  the  spores  measured  9-10  x  6  micr.  Britzelmayr  also  gives  the 
latter  size.  When  young  and  moist  the  cap  of  our  plants  is  chest- 
nut-brown. 

Var.  minor.  PILEUS  1-2  cm.  broad,  stem  2-3  cm.  long,  2-3  mm. 
thick.  GILLS  tawny  at  first  then  mars-orange  (Ridg.),  thickish, 
edge  entire.     STEM  short,  sub-bulbillate  at  base,  often  tinged  sub- 
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orange  or  reddish-oranjiL*  by  deposit  of  the  spores.     SPOKES  7-9  x 
5-5.5  iiiicr.     L'lider  conifeis.  New  York. 

Both  forms  are  known  by  the  gills  becoming  mars-orange  at  ma- 
turity. Sometimes  the  silky  tibrils  on  the  margin  of  the  cap  are 
slightly  rufous.  No  universal  veil  is  present.  The  cortiua  is 
whitish. 

458.     Cortinarius  leucopus   Fr.  (var.) 

Syst.  Myc,  1821. 

Illnstration:     Cooke,  111.,  PI.  813. 

PILEUS  l-o  cm.  broad,  couico-campauulate,  at  length  expanded 
and  nmbonate,  even,  (jiahrous,  roods-brown  (Ridg.)  when  moist, 
cinnamon-buff  (Hidg.j  ivhcn  dry,  hygrophanous.  GILLS  adnate- 
sinuate,  ventricose,  not  broad,  subdistant,  ixillid  at  first,  then  ochra- 
ceous-taivny  (Ridg.),  edge  entire.  STEM  3-1  cm.  long,  2-1  mm.  thick, 
rather  slender,  equal,  silky-fibrillosc  or  sometimes  suheinyulate 
from  the  white  cortiua,  stuffed  to  hollow,  iihite  or  pallid.  SPORES 
narrow,  ellii)tic-oblong,  scarcely  rough,  7-8x3.5-1.5  micr.  (rarely 
9  micr.).     ODOR  none. 

Gregarious  or  subcaespitose.  On  the  gronnd  or  moss  in  pine 
aii<l  s]»rnc(*  woods.  North  VA\)a.  New  York,  and  New  Ivichniond. 
^Michigan.     Scptendier-OctolK'r.      infreiiuent. 

This  approaches  ('.  juhrriniis  Fw.  but  pilens  is  more  acnte.  spores 
•of  a  (lilVciciit  shape  and  stem  scarcely  browiiisli.  The  sjtores  agree 
with  those  given  by  Rickeii  and  lii-ilzelmayr,  but  the  colors,  iiabit 
and  the  occasionally  ciugnlate  stem  are  shown  in  Fries'  unpublish- 
ed plate.  No  foiiu  lias  been  seen  with  a  ]Mir<'  wliite  stem  as  de- 
scribed ity  Flies.  Cooke's  liguics  show  the  faded  condition.  The 
m(»ist  young  pileus  is  mai-gined  by  the  white  silUy  remains  of  the 
Cortina. 

459.     Cortinarius  scandens    Fr. 

F.jiii  risis.  is;',*;  ;;s. 

lllustr;itiniis  :      ( "ooke.    111..    IM.   Si'.O    (dry    condilioni. 
Cooke.    III..    1*1.    S|."»    i;is    <'.    olililsiis\. 

(Jillel.  ( "haiiiitignons  de    I'raiice.    N(».   L'.'Ki    (as   r.   nhhinus). 
l-'l-ie^.    IcoiH-^.    ri.    Hi:'.,    l-'iii.  :;    ins  ('.  ithi  iisiis\ . 

I'lLFJ'S  I  .'■  cm.  iMdiiiI.  rii/iil,  cmiico  c;im|i;iinila(e.  tJim  rrpiiiidi  il 
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umhonate,  glabrous,  watery  rusty-fulvous  at  first  when  moist  aud 
striatulate  ou  margin,  soon  lionej'-colored  or  alutaceous  to  paler 
when  dry,  soon  even,  hygroplianous.  FLESH  thin,  concolor. 
GILLS  aduate,  sometimes  emarginate,  narrow,  close  to  subdistant, 
thin,  pallid-hrown  then  cinnamon,  edge  concolor.  STEM  3-8  cm. 
long,  2-5  mm.  thick,  tapering  downward,  thickened'  above,  attenu- 
ated at  the  slender  curved  hase,  flexuous,  soon  rigid,  stuffed  then 
hollow,  fulvous  (moist)  pallid  or  white  and  shining  when  dry, 
scarcely  fibrillose  at  the  first  by  remains  of  the  scanty  white  COR- 
TINA. SPORES  short-elliptical,  almost  smooth,  6-7.5  (rarely  8) 
X  4-5  micr.     BASIDIA  25-30  x  6-7  micr.     ODOR  none  or  slight. 

Solitary,  scattered  or  subcaespitose  in  pairs.  Among  leaves  and 
humus  in  frondose  and  conifer  woods.  Ann  Arbor,  New  Richmond. 
September-October.     Frequent  in  the  late  autumn. 

It  is  very  variable  in  color,  and  the  gills  are  sometimes  rather 
broad,  while  the  spores  are  consistently  small.  The  plants  are 
often  the  shape  and  color  of  C.  oMusns  Fr.  as  illustrated  by  vari- 
ous authors,  so  that  it  seemed  advisable  to  refer  to  these  figures. 
It  seems  that  C.  ohtiisus  Fr.,  of  which  I  obtained  several  collections 
at  Stockholm,  differs  mostly  in  its  larger  size,  its  quite  broad  gills 
and  larger  spores ;  these  measure  9-10  x  5.5-6.5  micr.  It  is  to  be 
noted  that  the  figures  of  Fries  (Icones,  PL  163,  Fig.  1)  of  C. 
scandens  can  scarcely  be  the  form  referred  to  in  his  descriptions. 
In  "Monographia"  he  says  distinctly  that  the  stem  is  "incrassate 
at  apex,  always  attenuate  at  the  base,"  while  in  the  figures  the 
stem  is  not  attenuate.  The  colors  of  his  figures  also  do  not  corre- 
spond with  the  descriptions.  I  have  followed  the  idea  of  the 
description,  as  did  Cooke,  Ricken,  Britzelmayr  and  others.  We 
doubtless  have  forms  of  C.  ohtusiis  also,  but  they  need  further  study. 
Fries'  unpublished  plate  of  C.  rigens  Fr.  shows  that  species  to 
differ  from  C.  scandens  in  its  larger,  stouter  habit  and  convex  or 
gibbous  pileus;  its  gills  are  not  broad. 

460.     Cortinarius  lignarius   Pk. 
N.  Y.  State  Mus.  Rep.  26,  1874. 
Illustration:    Plate  XCI  of  this  Report. 

PILEUS  .5-3  cm.  broad,  conico-campanulate,  subacutely  umho- 
nate,  hygrophanous,  glabrous,  watery-cinnamon  to  chestnut-fulvous 
when  moist,  not  striate,  fading  to  pale  fulvous-tan.  innately  silky- 
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shiuiiig,  margin  at  tirst  straight  aud  soon  naked.  FLESH  sub- 
membranaceous,  coucolor.  GILLS  adnate-seceding,  broad,  close, 
thin,  ochraceom-paUid  at  first  then  somewhat  rusty -brown.  STEM 
2-5  cm.  long,  rather  slender,  2-3  mm.  thick,  equal,  pallid  or  sub- 
rufous  toward  base,  often  curved  at  base,  silky-librillose  below, 
suhcingulatc  at  or  above  the  middle  hy  silky-ivhite  remnants  of  the 
rather  copious  cortina,  at  length  tubular,  base  white-mycelioid. 
SPORES  narrow-elliptical,  smooth,  0.5-7x4-5  micr.  BASIDIA 
25  xG  micr.,  4-spored.     ODOK  none.     TASTE  slight. 

Subcaespitose  or  solitary  on  very  rotten  wood,  in  coniferous  or 
mixed  woods.    New  Richmond.     September.     Infrequent. 

Known  by  the  very  marked  subacute  umbo,  reddish-fulvous 
pileus,  the  cingulate  stem,  spores  and  habitat.  Peck  placed  it 
under  the  Telamonias.  but  although  slight  colored  floccules  are 
sometimes  present  on  the  edge  of  the  anuulus,  there  is  no  other 
indication  of  a  universal  veil.  When  fresh  there  is  sometimes  a 
fleeting  tint  of  violaceous  at  the  apex  of  the  stem.  Sometimes  it 
grows  on  logs  when  these  are  far  advanced  in  decay. 

461.     Cortinarius  acutoides    Pk. 

N.  Y.  State  Mus.  Bull.  139,  1909. 
Illnstratinns:     11. id.  I'hite  X,  Fig.  4-8. 

'"I'lLlOrS  S-Ki  jiim.  Itroad.  roiiic  or  siibcdnipiniuldtr,  acutely  tiin- 
l)onate,  liygrophanous.  not  striate,  pale  chestnut  color  at  fir>it, 
floccose  and  margiinMJ  by  the  libi-ils  of  the  eortiiia,  trhitish  and 
silki/  fU)rillf>sc  irlicii  (In/.  OlLIyS  adiiexed,  subdistant,  ascending, 
tiarroir,  yellowish  (•iiiiiainoii.  S'i'lOM  2.5-5  cm.  long,  2-3  mm.  thick, 
solid  uv  with  M  small  liollow  tiil.iilc  irliitr,  tlicii  whitish.  SI*(»K1''S 
8-10  X    (!-7  micr.,  ellii»s()id. 

"Swamps.  Massachusetts.  <)rtult('r.  Closely  alli«Ml  to  C  dciittis, 
from  which  it  dilVers  in  tlic  daikcr  color  of  the  young  moist  pileus 
and  wliitci'  coldv  of  the  inalnrc  dry  pileus.  the  white  coloi-  (»!"  the 
young  stem,  the  ailiiexe.l  ^ills.  ami  especially  l»\  the  larger  spores 
and   al>'<eiice  n\'  sli-jae  Iroiii    llic   |dleus." 
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***8tem  i/clJoicish  or  ochraceous. 

462.     Cortinarius  acutus   Fr. 

Syst.  Myc,  1821. 

Illustrations:     Cooke,  111.,  PL  815. 

Quelet,  in  Grevillea,  Vol.  YII,  PI.  112,  Fig.  5. 
Engler  and  Prantl,  Pflanzenfamilieu,  Part  I,  Sect.  1,**  Fig. 
118  A. 

PILEUS  5-25  mm.  broad,  conical  or  conic-campanulate  with  acute 
umbo,  striate  to  the  uvibo  and  watery  rufous-cinnamon  when  moist, 
pale  alutaceous  when  dry,  hygrophanous,  minutely  silky,  margin 
white-cortinate,  glabrescent.  FLESH  submembranaceous,  yellowish. 
GILLS  adnate  seceding,  close  or  scarcely  subdistant,  thin,  not  broad, 
pale  ochraceous  at  -first  then  ochraceous-cinnamoil,  edge  entire. 
STEM  4-8  cm.  long,  slender,  1-2  mm.  thick,  equal,  flexuous,  tubular, 
yellowish  at  first  becoming  paler,  silky  from  the  evanescent  white 
cortina,  glabrescent.     SPORES  elliptical,  smooth,  7-9.5  x  5-5.5  micr. 

In  moist  places,  swamps,  etc.  September-October.  Specimens 
from  Massachusetts  by  G.  E.  Morris. 

Distinguishable  from  the  preceding  two  by  the  clearly  striate 
pileus  and  yellowish  stem  when  fresh  and  moist.  It  is  easily  mis- 
taken for  a  Galera. 

Inocybe  Fr. 

(From  the  Greek  is,  a  fibre,  and  kyde,  a  head,  referring  to  the 
silky-fibrillose  covering  of  the  pileus.) 

Ochre-brown-spored.  Pileus  conical  or  campanulate  at  first, 
innately  silky,  flhrillose  or  fihrillose-scaly ;  the  cuticle  continuous 
to  the  stem  in  the  form  of  a  more  or  less  evanescent,  fibrillose  cor- 
tina. Volva  none.  Gills  and  spores  pale  and  sordid ;  edge  of 
gills  provided  tvith  cystidia  or  saccate,  sterile  cells. 

Putrescent,  mostly  terrestrial,  often  with  a  characteristic  Odor. 
Mostly  sjnall  or  medium-sized  pUnits;  intermediate  between  He- 
beloma  and  Coi'tinarius,  lacking  mostly  the  viscid  pileus  of  the 
former,  and  the  delicate,  cobwebby  cortina  and  the  darker  brown 
or  rusty  spores  of  the  latter;  formerly  joined  with  the  genus 
Hebeloma.  They  are  usually  omitted  from  the  list  of  edible  species 
on   account   of   their  mostly  disagreeable   odor   and   taste.      Some 
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are  known  to  be  markedly  poisonous,  e.  g.,  /.  infida  Pk.,  7.  injelix 
Pk.,  /.  fibrosa  Bres.,  etc. 

The  PILEUS  has  a  cuticle  composed  of  radiating,  parallel  fibrils, 
which  breaks  up  more  or  less  during  development  and  in  age,  so 
as  to  form  minute  radiating  cracks  (rimose),  or  still  more  so,  to 
form  fibrillose  scales,  which  in  some  species  become  recurved  (squar- 
rose-scaly)  ;  in  others,  the  surface  fibrils  remain  more  or  less  inter- 
woven and  do  not  become  rimose;  in  a  few  species  the  cuticle  is  at 
first  viscid.  These  different  modes  of  adjustment  of  the  fibrils 
form  a  basis  for  a  division  of  the  si)ecies  into  sections.  The  color 
of  the  cap  is  rarely  bright,  it  is  mostly  of  whitish,  ochraceous,  gray- 
ish or  brownish  shades;  /.  frumentacea  and  its  variety  jurana, 
have  sometimes  a  beautiful  vinaceous  or  purple  color,  and 
are  well-marked  by  it.  Others,  like  /.  pyriodora,  have  a 
characteristic  pinkish  tint  to  the  flesh  as  they  grow  older. 
In  most  cases,  however,  color-descriptions  are  apt  to  be 
confusing,  as  the  shades  of  brown,  fawn,  gray,  or  ochra- 
ceous vary  in  the  same  species  and  the  same  plants.  For  a 
satisfactory  study  of  this  group,  the  interested  student  should 
attempt  to  make  colored  sketches  of  the  species  he  finds,  accom- 
panied by  spore  and  cystidia  drawings.  It  is  practically  impossible 
to  be  sure  of  a  species  of  this  genus  without  tlie  use  of  the  niicro- 
scoi)e.  The  GILLS  may  be  adncxcd  or  almost  free,  occasionally 
entirely  free:  adnate  to  subdccuri-cnt  in  a  few  species.  Tlie  color 
of  the  mature  gills  is  usually  of  a  dull,  sordid  <>!•  pah'  fuscous,  hard 
to  describe,  but  cliaractcristic  Utr  many  of  the  species,  so  that  one 
soon  learns  to  distinguish  an  rnocvbc  by  the  tints  of  the  gills.  The 
coloi-  of  the  gills  is  scry  similar  to  that  of  the  genus  llchclonia. 
However,  it  may  vary  in  some  species  to  brown,  yellow  or  olivaceous 
shades,  and  in  one  species  l>ecomes  dingy  jiurplisli.  A  few  liave 
been  describeil  with  pale  violet  or  blue  gills  when  young,  but 
usually  the  young  gills  are  wliitisii.  The  STIC.M  is  libious,  usually 
rather  rigid  at  matui-ity,  its  surface  varying  from  slightly  silky 
to  fibrillose  or  s<|uarros<*-scaly.  In  the  last  case  the  stem  is  sonn* 
wliat  jiei'onate  or  sheathed  l»y  the  remains  of  the  libiillose  scaly 
covering  which  was  continuous  in  the  young  plant  from  cap  to 
stem;  such  species  belong  to  ilic  "St|uai"rosae"  section.  The  a|ie\ 
of  the  stem  is  usually  mealy  or  scuily.  1 1  may  he  stutVed  and  later 
Indlow,  but  most  s|»ecies  liaxf  a  solid  stem.  Sonu'  species  are  well 
nnirUed  by  the  striking  color  of  t  he  low  er  pa  ii  ol' the  stem.  The  stem 
of  /.  en  hi  nil  si  raid  Vv.  has  a  dark  greenisli  iijiie  liase.  The  l>ase  of 
the  stem  of  /.  Iiirsiitu  Ivasch..  is  said  to  be  bright  green;  this  species 
lias  not  be<'n  found  with   us.      In  /.  rinriiiiiulii   Vv..  the  ape.v  of  the 
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stem  as  well  as  the  young  gills  are  said  to  be  dark 
violet.  The  FLESH  is  characterized  in  some  species  by 
changing  to  a  reddish  color  in  age,  e.  g.,  I.  pyriodora  Bres., 
I.  repanda  Bres.,  I.  trinii  Bres.,  I.  incarnata  Bres.  and  I. 
hongardli  Weinn.  Some  of  these  have  not  been  found  here.  The 
SPORES  are  of  great  importance  in  the  diagnosis  of  species.  They 
may  be  spiny,  angular  or  smooth.  For  the  convenience  of  the 
student,  each  section  may  therefore  be  divided  into  the  rough-spored 
and  the  smooth-spored  species.  Some  authors  have  gone  so  far  as 
to  suggest  the  use  of  this  character  to  establish  genera.  In  some 
species,  however,  the  spores  are  scarcely  angular,  i.  e.,  they  are  in- 
termediate between  the  smooth  and  angular  shapes ;  an  example  of 
this  condition  is  7,  decipiens.  In  two  of  our  species,  I.  calospora 
and  I.  (isterospora,  the  spores  are  spiny,  i.  e.,  the  surface 
of  the  spores  is  covered  with  slender,  rod-like  tubercles 
producing  a  pretty  effect  when  seen  under  the  microscope.  Even 
the  smooth  spores  often  vary  sufficiently  in  size  and  shape  so  as 
to  provide  means  for  the  identification  of  species.  CYSTIDIA  are 
present  in  many  species  on  the  sides  and  edge  of  the  gills ;  they  are 
usually  ventricose-lanceolate,  mostly  obtuse  and  covered  at  the  apex 
by  crystal-like  deposits.  In  other  species  the  cystidia  are  lacking, 
and  only  the  edge  of  the  gills  is  provided  with  differentiated 
structures;  these  are  inflated-rounded  at  the  apex  in  the  form  of 
obclavate  or  saccate,  sterile  cells,  somewhat  longer  than  the  basidia. 
Ricken  has  used  the  rough  and  smooth  characters  of  the  spores, 
and  the  presence  or  absence  of  cj^stidia  in  such  a  way  as  to  group 
the  species  under  three  divisions:  (a)  those  with  rough  spores; 
(b)  those  with  smooth  spores  and  cystidia  and;  (c)  those  with 
smooth  spores  and  without  true  cystidia.  I  have  preferred  to 
retain  the  more  natural  Friesian  arrangement,  modified  so  as  to 
use  the  spore  character  under  the  sections. 

The  ispecies  included  below  have  been  interpreted  from  the  point 
of  view  of  the  eminent  mycologist,  Ab.  Bresadola,  who  has  revised 
the  older  conceptions,  and  cleared  up  the  complicated  mass  of 
synonyms  for  the  European  forms.  The  recent  work  of  Ricken, 
which  is  also  based  on  Bresadola's  opinions,  has  helped  not  a  little 
to  arrive  at  definite  conclusions. 
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Key  to  the  Species 

(A)     Spores  angular,   tubercular  or  spiny. 

(a)     Pileus  viscid,  small,  tawny-ochraceous.     493.     I.  trechispora  Berk, 
(aa)     Pileus  not  viscid. 

(b)     Pileus  squarrose-scaly,   fuscous  to  cinnamon. 

(c)     Spores  spherical,  vpith  rod-like  spines.     468.    I.  calospora  Quel, 
(cc)     Spores   subrectangular   or   wedge-sbape   in   outline,   irregular. 
467.     7.  leptophylla  Atk. 
(bb)     Pileus   not   squarrose-scaly. 
(c)     Pileus  appressed  fibrillose-scaly. 

(d)     Stem   fulvous-tinged;    pileus    3-6    cm.    broad,    umbo    fulvous. 

487.     I.  repancla  Bres. 
(dd)     Stem  whitish;    pileus  brownish-ochraceous,    large;     spores 
elongated-oblong    in    outline.     474.     /.    decipientoides    Pk, 
(cc)     Pileus   soon   rimosely   cracked,   fibrillose   or   silky. 

(d)     Disk   of   pileus   white   and    glabrous,     pale    grayish-lilac    or 

grayish-drab  on  the  margin.     485.     /.  alhodisca  Pk. 
(dd)     Disk   not   sharply  marked   in  color. 

(e)     Pileus   creamy-white   or  tinged   ochraceous,   large,   4-8   cm. 

484.     I.  fib)-osa  Bres. 
(ee)     Pileus  not  whitish. 

(f)     Spores   subglobose,   with   blunt  spines;    pileus  brown   or 

rufous-brown.     486.     /.  asterospora  Quel, 
(ff)      Spores   irregularly-angular;    pileus   dark   fuscous-brown. 
483.     /.  radiata  Pk. 
(AA)      Spores   smooth,    (i.   e.,   not   angular,  etc.). 
(a)     Cystidia  present  on  sides  of  gills, 
(b)     Stem  squarrose-scaly  or  floccose-scaly;    pileus  brown,  squarrose- 
scaly. 
(c)     Spores  10-13  micr.  long;  stem  squarrose-scaly.    463.     I.  hystrix 
Ft. 
(bb)     Pileus  not  squarrose-scaly. 

(c)     Pileus   fibrillose-scaly,   rarely   or   not  at   all   rimose. 

(d)      Spores     elongated-subcylindrical,     11-18x4-6     micr.;      pileus 
brown,  umber,  etc.     471.     /.  laccra  Fr.     472.     I.  infclix  Pk. 
(dd)      Spores  not   markedly   elongated. 

(e)     Small  plants;    pileus  1-2.5   cm.  broad,   tawny-brown;    stem 

tinged  rufous-brown.     473.     I.  flocculosa  Berk, 
(ee)     Larger;    pileus  2-6  cm.  broad. 

(f)     Flesh     tinged      reddish     or     pinkish     in     age;      pileus 
whitish   then   sordid   brownish-ochraceous;    taste   sweet- 
ish.    469.     /.  pyrlodora  Bres. 
(ff)     Flesh  not  changing  to  reddish. 

(g)     Pileus   and   mature   gills   smoky-brown;    spores   7-8x5 

micr.     470.     /.  scahrr  Fr. 
(gg)      Pileus    dark    brown    or    rufous-brown,    umbo    darker; 
stem    faintly    rufous-tinged;    spores    8-10x5-5.5    micr. 
477.     1.   destricta   Fr. 
(cc)     Pileus    at    length    rimose,    flbrlllose    or    subscaly.      [See    also 
(ccc).] 
(d)      Spores   obscurely   angular,    or    almost    even;     pileus    large, 

whitish,  4-8  cm.  broad.     4S4.     /.  fibrosa  Bres. 
(dd)     Spores    smooth;    pileus    not    whitisli. 

(e)     Pileus   dark    brown    or   rufous-brown    with    clu'slniit-brown 

unil)n;   stem   rufous-tinged.     477.     /.  dcstrirtii   Fr. 
(ee)      IMleus  paler;    stem  not   rufous-tinged. 

(f)     Gills,  when  young,  pale  violaceous;    pileus  grayish-buff; 

spores  8-10x5-6  micr.     /.  violaccifolia  Pk. 
(ff)      Gills  not  vioIiiceouH;    i)iltMis  fawn-color,  almost  chestnut- 
brown  when  young  and  cortlnatc,  often  approssod-scaly. 
482.      /.    ruthrlniilr.'i    Pk. 
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(ccc)     Pileus  neither  scaly,   nor  rimose,   but  persistently   silky   or 
fibrillose. 
(d)     Pileus  violaceous-lilac.     491.     I.  lilacina  Pat. 
(dd)     Pileus  some  other  color. 

(e)     Pileus   small,    1-2.5   cm.   broad, 
(f)     Pileus  and  stem  white,  glossy-shining.     490.     I.  geophylla 

Fr. 
(ff)     Pileus   and   slender   stem   rufous;    in   wet   places.     492. 
/.  scabella  Fr.  var.  rufa. 
(ee)     Pileus  larger,   2-6   cm.   broad, 
(f)     Pileus    whitish    to    straw-color    or    tinged    ochraceous, 

woolly-fibrillose;    stem   white.      488.     /.    sindonia  Fr. 
(ff)     Pileus    ochraceous    or    ochraceous-yellow,    fibrillose-sub- 
scaly;   stem  pale  ochraceous  in  age.     489.     I.  suhochra- 
cea  Pk. 
(aa)     Cystidia  lacking  on   sides  of  gills;    edge  of  gills   provided  with 
sac-shaped  sterile  cells, 
(b)     Pileus     when     fresh     squarrose-scaly    or    floccose-warty ;     stem 
sheathed  by  floccose  or  fibrillose  scales, 
(c)     Gills  purplish-red;  pileus  smoky-brown,  stem  blood-red  within; 
mostly   in   gardens   and    greenhouses.       (See    236.      Psalliota 
echinata.) 
(cc)     Gills   not   red. 
(d)     Stem  dark  greenish-blue  towards  base;    pileus  coffee-brown 

to  wood-brown.    .465.     I.  calaniistrata  Fr. 
(dd)     Stem  and  pileus  fulvous-yellowish  or  ochraceous;   stem  at 
length  tubular.     466.     /.  caesariata  Fr. 
(bb)     Pileus  not  squarrose-scaly. 
(c)     Pileus  appressed-scaly. 
(d)     Pileus  large,  3-8  cm.,  smoky-purple,  tinged  wine-color,  broadly 

umbonate.     475.    I.  frumentacea  (Fr.)  Bres. 
(dd)     Pileus  olivaceous-fulvous;    gills   at  first  olive   or  fawn-yel- 
low; flesh  citron-yellowish;   cortinate;  spores  10-11x5.5-6.5 
micr.     /.  dulcamera  Schw. 
(cc)     Pileus  at  length  rimose,  fibrillose  or  subglabrous. 
(d)     Pileus   smoky-purple,    vinaceous,     conico-campanulate.     475. 

/.  frumentacea  Bres.  var.  jurana  Pat. 
(dd)     Pileus  not  purplish, 
(e)     Pileus  whitish,  tawny,  ochraceous  or  yellowish, 
(f)     Center  of  pileus  covered  with  white  hoary-silky  fibrils, 

convex  and  obtuse.     481.     I.  lanatodisca  sp.  nov. 
(ff)     Not  hoary-silky. 

(g)     Spores     9-12x5-6     micr.;      pileus      conic-campanulate, 
pheasant-yellow   to   ochraceous-tan,   virgate.     478.     /. 
fastigiata  Bres. 
(gg)     Spores  smaller, 
(h)     Pileus  pale  yellow  to  straw  color,  lutescent;    stem 

lutescent.     480.     I.  cookei  Bres. 
(hh)     Pileus    ochraceous     to     tawny-yellowish,     gibbous; 
stem  irregularly  clavate.     479.     I.  curreyi  Berk, 
(ee)     Pileus  some  shade  of  brown, 
(f)     Pileus   glabrous,   sublubricous    on    umbo,    sordid    livid- 
brown,  putrescent.     494.     I.  glaher  sp.  nov. 
(ff)     Pileus  fibrillose-virgate  and  very  rimose,  brown;   spores 
7-9x5-6  micr.     476.     /.  rimosa  Fr.     (Sense  of  Ricken.) 
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Section  I.  Squarrosac.  Pileus  at  first  densely  scaly  or  squar- 
rose-scaly;  stem  coiicolor. 

*  Spores  smooth. 

463.     Inocybe  hystrix  Fr. 

Kpicrisis,  1836. 

Illustrations :    Fries,  Icones,  PI.  106. 
Cooke,  111.,  PI.  124. 

PILEUS  2-5  cm.  broad,  convex-expanded,  broadly  nmbonate, 
clothed  with  dense  uood-hrouii,  pointed  or  squarrose  scales,  not 
rimosc.  nor  striate;  fiesli  white.  CILLS  adnate,  not  broad,  close, 
pallid-alutaceous  then  brown,  edge  white-tioccose.  STEM  4-8  cm. 
loHjj;-.  :U'>  mm.  thick,  ecpial  or  enlarged  below,  peronate  to  above  the 
middle  by  squarrose  scales,  concoldr.  SPOKES  elliptic-ovate,  in- 
equilateral, 9-13  X  5-5.5  micr.,  smooth,  brown.  CYSTIDIA  on  sides 
and  edge  of  gills,  ventricose  below,  obtuse,  70-90  x  12-17  micr.  ODOR 
none. 

Scattered  or  solitary.  On  the  ground  in  mixed  woods  of  north- 
ern   Micliigan.     ^Nlaripiette,    IslijK'iiiing.     August.     Kare. 

ICnowii  by  the  dcusc  rccui'Ncd  scales  on  the  slcm  aud  bv  tlie 
lai-gc  s I  lores. 

465.     Inocybe  calamistrata    Fr. 

Syst.  Myc,  1821. 

Iliuslralions :      l-^'rics,    Icoiics,   PI.    lOO. 

Gillet,  CbaniiMgiions  dc  France,  No.  360. 

i'lLIirs  II  (III.  bidad.  caiiipniiulalc convex,  obtuse,  sui't'acc  soon 
broken  u|i  iiiio  (b-iisc.  collet' bi-owii.  s(piai*rose  scab's,  not  rimose; 
llesii  tliiu,  liiif/rd  dilute  reddish,  darker  in  age.  (JIIiLS  a<luale- 
seceding  or  becoming  sinuate,  broad,  close,  soon  cinnamon,  at  length 
lerruginous-s[)riiikh'd,  edge  tliickish,  whiteflocculose.  ST^]^^  linn, 
is  rni.  long.  2  5  mm.  liii<k.  tajieiing  upward,  sinokififrrmishbliir 
hi  loir,  luscoiis  or  lingrd  ill  I'l  ills  blow  ii  above,  ilotlird  irith  miirrrd 
Jihritlosr  sciih  s,  -.W  leiiglli  iiit'iclv  liliri  IJnse.  solid.  SIM  )|{  I'lS  elli  |il  ic- 
oldong,  siilircnit'orni.  obtuse  at  emls,  I(ll2\5(i  micr.,  smooth,  I'er- 
riminous  liiow  II   in  ni.iss.     <"\S'ril»l.\    none.     S'PI'lv  I  LI]  (MILLS  on 
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edge  of  gills  obclavate,  rounded-inflated  above,  about  30  x  12  micr. 
ODOR  slight. 

Scattered  or  subcaespitose.  On  the  ground  in  low  woods, 
throughout  the  State.  Marquette,  Houghton,  Bay  View,  New  Rich- 
mond, Detroit,  Ann  Arbor.  July-September.  Infrequent  and  never 
plentiful. 

Knov/u  by  the  smoky-blue  lower  part  of  the  stem.  The  flesh 
turns  pinkish-red  in  young  fresh  specimens  where  cut.  When  old  or 
dry  the  stem  is  almost  black  below. 

466.    Inocybe  caesariata  Fr. 

Epicrisis,  1836. 

Illustrations:     Fries,  Icones,  PL  109. 

Ricken,  Die  Blatterpilze,  PL  31,  Fig.  4,  1911. 

PILEUS  2-5  cm.  broad,  broadlj"  convex  and  obtuse,  at  first  cov- 
ered hy  dense,  leather-yellow,  ochre-yellowish  or  fulvous,  tomentose- 
fil)rillose  or  erect  ivarts  or  scales,  becoming  loosely  fibrillose 
scaly,  appressed  fibrillose  on  margin,  not  rimose,  margin 
incurved  and  at  first  connected  with  stem  by  a  dingy- 
white  or  ochraceous  fibrillose  cortina.  FLESH  white  or 
whitish,  at  length  sub-ochraceous,  thick  and  compact  on  disk, 
thin  on  margin.  GILLS  rounded-ascending  behind,  adnate- 
seceding  or  at  length  subdecurrent  by  tooth,  rather  broad, 
ventricose,  dull  ochraceous-yellowish  then  ferruginous-ochraceous  or 
cinnamon,  edge  white-flocculose.  STEM  1.5-4  cm  long,  2-0  mm. 
thick,  usually  rather  stout  and  short,  equal,  at  first  floccose-scaly 
below,  usuall}^  densely  floccose-fibrillose,  concolor,  apex  flocculose- 
scurfy,  soon  definitely  tubular,  ochraceous-whitish  within.  SPORES 
short  oblong,  rounded-obtuse  at  both  ends,  subreniform,  8-10  x  5-6 
micr.,  ochraceous-cinnamon  in  mass,  smooth.  CYSTIDIA  none; 
sterile  cells  on  edge  of  gills  variable,  from  inflated-pyriform  to 
flexuous-cylindrical.       ODOR  none.       TASTE  mild. 

Gregarious,  usually  many  individuals  in  favorable  spots,  as 
if  sown.  On  the  ground  in  moist  places,  naked  soil  or  among  short 
grass,  near  springs,  lakes  or  water  courses.  Spring  and  autumn. 
Ann  Arbor,  New  Richmond.     Not  infrequent  locally. 

A  rather  variable  plant  when  found  under  different  weather 
conditions.  In  the  luxuriant  state  or  when  fresh  the  cuticle  of 
the  pileus  is  broken  up  into  dense  floccose  warts  the  bases  of  which 
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radiate  aud  eoiiiieet  with  one  auotliei-  l»y  silky  wliite  lihies;  after 
Ijeiiig  exposed  for  some  time  to  rain  or  wind,  ilie  scales  become 
more  appressed-fibrillose,  straw  color  or  paler.  The  color  is  well 
shown  in  Fries"  fijjures,  but  the  scales  on  the  cap  and  stem  are 
more  highly  developed  at  times,  so  that  it  shonld  be  referred  to  this 
section,  to  which  Ricken  also  referred  it.  It  is  easily  mistaken  for 
a  Cortiuarins.  /.  unicolor  Pk.,  /.  subtomcutosa  Pk.,  /.  suhclecurrens 
E.  &  E.  and  /.  squinnosodisca  Pk.  are  related  to  it. 

*^Spori'S  tubei<-ii1tir--sj>iiiij. 

467.     *Inocybe   leptophylla   Atk. 

Amer.  Jonr.  of  Bot.,  Vol.  V,  p.  212,,  lOlS. 

PILEI'S  1-4  cm.  broad,  convex-expanded,  obtnse,  covered  icitJt 
(h)ise^  cinnamon  or  uniher,  i<quarrosc  or  pointed  .scales,  tibrillose 
on  margin;  Hesh  thin,  whitish.  (JILLS  rounded  behind,  adnexed, 
broad,  veniricose,  i)allid  becoming  ferrngiuons-cinnamon,  ed(je 
irliite-crenulate.  STEM  2-4:  cm.  long,  '2-i  mm.  thick,  eipial,  solid, 
Jioccose-fihrillose  to  tomentose-scaly,  concolor,  paler  within,  apex 
jirninose.  SPORES  subrectangnlar  in  outline,  almost  twice  as  long 
as  wide,  varying  in  shape,  witli  scattered  obtuse  tubercles  which  are 
wider  at  base,  7-11  x  5-7  micr.,  ferrnginons-brown.  C'YSTIDIA  lack- 
ing; sterile  cells  on  edge  of  gills,  short,  lonnded-obclavate. 

Solitary  or  gregarions.  (Mi  lli<*  ground,  in  coniferous  wo«»ds,  or 
in  swamits.  Bay  ^'i('w,  New  Kichmond.  Ann  Arbor.  .lune-Septem- 
Im'I'.      Rare. 

This  is  ai>parently  one  of  ilic  American  forms  of  /.  Januyina.sa 
I  I'l'.  I  lires.,  to  which  I'eck  relencii  iiis  species  in  his  monograph  of 
ilie  New  ^■(»rU  Inocylx's.  i  X.  V.  Slale  .Mus.  I'.uil.  i:'.!>.  |i.  r.l.i  lint 
lliis  seems  iiuw  a  rra  nieil  in  \  iew  (tf  tiie  sp(»re  measurements  of  /. 
hinuf/inosa  gi\eii  by  such  authorities  as  IJresadola  and  Schroeter 
who  agree  that  llie  s|»ores  (tf  the  l']uropeau  spt'cies  are  much  lar^ei\ 
about  11  \~>  x  S  I»  iiiici-.  SiieciuH-iis  fi-om  three  widely  dilfei-enl  hx-ali- 
I  ies  in  .M  ichi^a  n  ami  New  \'ork  yielded  the  same,  smaller  sized  spores. 
Schroelei'  has  (h'scii  hnl  a  viiiiilar  species,  /.  hiii  iii/in<  lla ,  of  which 
the  spores  are  j.;i\eii  ihc  ^aiiie  si/,e  as  ours,  liul  iia\c  "'I  Horn  i  hen  t 
angles;"'   this  may   be  our   plant. 


♦  This  specicH  wiiH  rcporlid  as  J.  ,  ,i/.;»iiMi»i.r(i.  !««•<•  MIcli.  Acini  Sti  l{i-|i  s,  p  u'tii  luit  !)»•- 
came  ii  immin  nwln  by  tin-  piihliciiUiiii  of  tile  iil>i)vc  iiimic  liy  Atkiiismi  after  lliis  repurt  was 
ill  press. 

.57 
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468.  Inocybe  calospora  Quel. 

Bresadola,  Fungi  Trid.,  1881. 

Illustrations:     Ibid,  PI.  21. 
Plate  XCI  of  this  Report. 

PILEUS  1-3  cm.  broad,  couic-campanulate  at  first,  then  expanded, 
umbonate,  fuscous-rufescent,  fading  to  ochraceous,  umbo  darker, 
covered,  except  umbo,  hy  loose  or  recurved  fibrillose  scales,  margin 
fibrillose  and  paler;  flesh  thin,  pale.  GILLS  adnexed  to  almost 
free,  rather  narrow,  subventricose,  pallid  then  pale  fuscous-cinna- 
mon, edge  white-flmbriate.  STEM  3-6  cm.  long,  1.5-2.5  mm.  thick, 
firm,  rigid-elastic,  subequal,  stuffed  then  hollow,  pale  brown,  rufe- 
scent,  sprinkled  with  a  delicate  pruinosity,  bulbillate.  SPORES 
spherical  or  nearlj^  so,  9-12  micr.  diam.  (incl.  aculeae),  covered  with 
cylindrical,  hlunt  aculeae,  2-3  micr.  long.  CYSTIDIA  few  or 
scattered  on  sides,  numerous  on  edge  of  gills,  subventricose,  apex 
granulate,  40-55  x  8-12  micr.     ODOR  none. 

Gregarious.  On  the  ground  in  low  frondose  woods.  Ann  Arbor. 
June-September.     Rather  frequent  locally. 

This  pretty  little  plant  usually  occurs  in  patches  of  about  a  dozen. 
There  is  a  slight  rufescent  tinge  developed  as  the  plant  dries.  Our 
specimens  had  longer  and  more  slender  stems  as  a  rule  than  those 
shown  in  Bresadola's  figure.  /.  rigidipes  Pk.  is  said  to  approach  it, 
but  to  "differ  in  the  tawny-gray  color,  slightly  adnexed  lamellae, 
solid  flexuous  stem  and  larger  spores."  N.  Y.  State  Mus.  Bull.  139, 
p.  59. 

Section  II.  Lacerae.  Cuticle  of  pileus  appressed-scaly  or  fibril- 
losely-lacerate,  not  rimose.     Stem  pallid  at  first. 

*Spores  smooth. 

469.  Inocybe  pyriodora   Fr. 

Syst.  Myc,  1821. 

Illustrations:     Gillet,  Champignons  de  France,  No.  368. 
Bresadola,  Fungi  Trid.,  Vol.  I,  PI.  52. 
Patouillard,  Tab.  Analyt.,  No.  528. 

PILEUS  3-5  cm.  broad,  campanulate  then  plane-expanded  and 
umhonate.  sometimes  irregularlv  lobed  on  margin,   whitish  when 
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young,  soon  dingy  ochraceous  or  pale  fiiscous-clay  color,  at  length 
here  and  there  faintly  stained  witli  pinkish-red,  at  first  silky-libril- 
lose,  at  length  appressed  fibrillose-scaly,  radially  split  on 
margin  in  age.  FLESH  white  at  first,  slowly  pale  red 
where  cut,  thick  on  disk.  GILLS  sinuate-adnexed,  medium 
broad,  close,  whitish  then  sordid  cinnamon,  in  age  diluted 
with  a  rufous  tinge,  edge  white-flocculose.  STEM  4-7  cm.  long,  4-10 
mm.  thick,  subequal,  at  the  very  first  white-cortinate,  subfibrillose, 
apex  furfuraceus,  strict,  subbulbous  at  base,  white  at  first,  becoming 
light-red  in  age,  solid  but  soon  cavernous  from  grubs.  SPORES 
broadly  elliptical,  subreniform,  smooth,  8-10.5  x  5-6  micr.  CYS- 
TIDIA  rather  abundant  on  sides  and  edge  of  gills,  ventricose  above 
the  short  pedicel,  broadly  cylindrical  above,  45-55  x  12-18  micr. 
ODOR  sweet,  spicy  or  like  bumble-bee  honey,  becoming  disagreeable. 

Gregarious.  On  the  ground  in  frondose  woods  of  oak,  etc.  Ann 
Arbor.     August.     Infrequent. 

This  Inocybe  is  well  described  by  Bresadola,  and  can  be  recog- 
nized l)y  its  peculiar  light-red  stains,  especially  between  the  gills 
or  where  they  have  been  removed  by  snails  or  slugs.  On  the  cap 
this  color-cliange  is  not  very  marked.  The  odor  has  been  described 
as  being  like  that  of  ripe  pears  or  clove  pinks,  and  is  quite  char- 
acteristic. Except  that  the  pileus  is  usually  fully  expanded,  Pat- 
ouillard's  figure  shows  the  old  stage,  which  is  most  often  found. 
The  gills  are  sometimes  narrow  instead  of  broad,  as  indicated  by 
Bresadola. 

470.    Inocybe  scaber    Fr. 

Syst.  Myc,  1821. 

Illustrations:     Ricken,  Die  Bliitterpilze,  PI.  30,  Fig.  1,  r.ni. 
Patouillard,  Tab.  Analyt,  No.  539. 
Gillet,  Champignons  de  France,  No.  ;{75. 

"•I'lLEUS  5-8  v\\\.  broad,  coiiiciil  •■;iiii]»amil;ilc.  ai  Icii^ih  plane 
and  broadly  umbonate,  pale  smoky,  with  smoky,  almost  overlapping, 
librillosc  scales,  the  disk  olive-blackish,  af  times  tesselaled.  at  llie 
very  first  with  a  white-woolly  cortiiia  on  margin,  jlcshy.  (lills  pale 
clay-coh»r,  linally  almost  smoky,  close,  broad,  venlricose.  emarginate- 
adnale.  seceding.  STIO.M  ."  S  cm.  long,  7  !•>  mm.  (liick.  solid,  sub- 
eipial,  sloiil,  \)\\\\\A  or  sln-akecl  willi  r<'ddish-brown,  silky  lilnillose 
wiih  a  sliiiliily  pininose  apex.  Si'ORES  almond-shaped,  small, 
7-S  X  5  mici-.,  smooth.     CNS'l'lhlA  on  sides  and  edge  of  gills,  llask- 
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shaped,  50-65  x  15-25  micr.,  sparse.     ODOR    weak,    somewhat    like 
pears,  agreeable." 

Eeported  by  Loiigyear.  The  description  has  been  adapted  from 
Ricken,  who  gives'  the  characters  most  fully.  Ricken's  diagnosis 
agrees  in  microscopic  details  Avith  most  other  authors,  except  that 
his  plants  are  very  large.  Patouillard  gives  the  same  spores  as 
Ricken,.  but  figures  a  small  plant.  Cooke  (111.,  PL  391)  figures  a 
plant  whose  spores  measured  11  x  G  micr.  Cooke's  spore-size  has 
been  copied  by  ]Massee  and  Schroeter.  Thus,  there  seem  to  be  two 
species  at  present  confused  under  this  name.  I  have  not  seen  a 
plant  which  could  be  referred  to  either. 

471.     Inocybe  lacera   Fr. 

Syst.  Myc,  1821. 

Illustrations:     Ricken,  Die  Blatterpilze,  PL  30,  Fig.  4,  1911. 
Patouillard,  Tab.  Analyt.,  No.  531. 
Cooke,  111.,  PL  583. 

••PILEUS  3-5  cm.  broad,  umbonate-expa-nded,  at  times  depressed, 
umbo  obtuse,  foini -brown  to  rnouse-grajj,  at  first  almost  glabrous- 
fibrillose,  soon  fibrillose-scaly,  becoming  ragged  around  the  umbo ; 
FLESH  thin,  whitish.  GILLS  rouuded-adnexed,  broad,  ventricose,^ 
subdistant,  brownish-claj^  color,  at  length  concolor.  STEM  3-4  cm. 
long,  4-5  mm.  thick,  subequal,  hrownish,  Avith  red-brown  fibrils,  apejr 
naked,  white-mycelioid  at  base,  stufl'ed,  reddish  icithin.  SPORES 
almost  cylindrical,  long  and  narrotc,  straight,  12-18x4-6  micr., 
smooth.  CYSTIDIA  on  sides  and  edge  of  gills,  narrow-lanceolate, 
54-70  X  14-17  micr.,  rounded  above.     ODOR  slight ;  taste  mild." 

Reported  by  Longyear. 

Apparently  Avell-marked  by  the  long,  cylindrical  spores.  Pa- 
touillard gives  the  spores  of  someAvhat  different  size,  10-13  x  6-7  micr. 
The  above  description  is  adapted  from  Ricken.  An  unusual  mark 
of  this  species  is  the  naked  apex  of  the  stem;  iu  most  species  this 
is  pruinose  or  scurfy.  A  form  occurred  at  New  Richmond,  which 
agreed  except  that  the  s])ores  were  the  size  of  those  of  I.  infelix. 

472.    Inocybe  infelix   Pk.     (Poisonous) 
N.  Y.  State  Mus.  Rep.  32,  1879. 
PILEUS   1-2.5   cui.   broad,   rather  small,   campanulate   then    ex- 
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panded-plaiie,  muhonutc.  grayisli-ltrowii,  mnho  ciiniainon  or  uinhrr, 
fibrillose  at  first,  becoming-  tibrillose-scaly  or  floccose-scaly,  -flesli 
thill,  whitish.  GILLS  adiiexed,  ratliur  broad,  ventricose,  close, 
whitish  becoiiiiii.u  (•iiinainoii.  STl^M  L'-.")  cin.  b)iiK,  '2:\  iimi.  thick, 
equal,  stutted,  sillvy-tibrillose,  whitish  or  faintly  violaceous  at  apex, 
becoming  dingy  brown  below,  white  within.  SPOKES  elongated- 
ohlong,  smooth,  10-14  x  4-0. niicr.  CYSTIDLA.  flask-shaped,  50-70  x 
15-20  micr.,  apex  crystallate.     ODOIi  slight. 

Solitary  or  gregarious.  On  low,  wet  ground.  Ann  Arboi-,  Bay 
View.     May-July.     Frequent. 

Scarcely  differs  from  preceding  except  in  size.  In  those  plants 
which  grow  in  wet  places  the  stem  is  hollow.  Peck  says  the  cuticle 
of  the  pilous  is  more  lacerated  in  wet  weather  than  in  dry  weather. 

473.     Inocybe  flocculosa  Berk. 

Eng.  Flora. 

Illustration:     Cooke,  111..  PI.  303. 

PILEUS    1-2    cm.    hmad,    subcampanulate,    expanded-umbonate, 

taicnyhroirn  irith  tinge  of  fuscous,  fibrillose-scaly,  not  rimose. 
(JILLS  rounded-adnate,  broad,  rcnfrico^c.  almost  subdistant.  brown- 
ish-ashy llien  coiicoloi-,  ('(Ige  liiiil)riate  (iciiulale.  STI^.M  1-2  ciii. 
long,  1-2  mm.  Iliick,  e(|ual.  liollow,  ]»niiii(tse-lioary,  scurfy  at  apex. 
t'lngtd  hrown.  SPOKES  S!»  x  4-0,  elliptical-ovate,  smooth.  CVS- 
TIDIA  on  sides  and  etlgc  of  gills.  Mask  shaped.  ;ipex  ciysiallaic. 
about  00  micr.  long. 

Among  spruce  needles  and  on  the  gro\ind  in  swamps.  I5ay  \'ie\v. 
New  Richmond.     August. 

This  little  species  is  usually  found  in  low,  wi'l  places.  The  stern 
is  tinged  rufous-l>rown  in  most  cases. 

**Sj)ons  (inguldr. 
474.     Inocybe    decipientoides  i*k. 
Torr.   P.ot.  (Mnl.    IJull.  :;i.   |..    KM).    1!»(I7. 

I'lLllI  S  II  cm.  Iiiu.hI.  (MHiiMnnhilc  ciin\  c\,  c\p;inilcil  nnilMiiuile, 
umbo  siiiicoiiic,  .sill:if  Ihxcosi  ,  then  scaly  ililVracte<l,  dry.  brownish- 
ochraceons;  llesh   thin.  i.alli<l.    ( i  I  LLS  ailuale.  broad,  close,  whiiish 
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at  first  then  lurid-cinnamon^  edge  white-flmbriate.  STEM  4-5  cm. 
long,  2-5  mm.  thick,  equal,  usually  slender,  glabrous  to  subfibrillose, 
slightly  striate,  whitish  or  pallid,  apex  white-pruinose,  base  bulbil- 
late,  stuffed.  SPORES  irregularly  wedge-shape,  subrectangular, 
etc.,  tuherculate,  9-13  x  5-7  micr.  CYSTIDIA  on  sides  and  edge  of 
gills,  ventricose-elliptical,  slender  pediceled,  50-60  x  12-18  micr. 
ODOR  and  TASTE  slight. 

Gregarious.  On  the  ground,  grassy  places  in  low  frondose  woods. 
Detroit.    June.    Rare. 

This  is  a  species  very  clearly  marked  by  the  peculiar  spores. 

Section  III.  Rimosae.  Pileus  radiately  fibrous,  soon  rimose, 
sometimes  subscaly  or  adpressed-scaly. 

^Spares  smooth. 
475.    Inocybe  frumentacea   Bres. 
Fung.  Trid.,  Vol.  II,  1892. 

Illustrations :    Ibid,  PL  200. 

Bres.,  Fung.  Trid.,  Vol.  I,  PI.  87  (as  I.  rJiodiola  Bres.). 
Patouillard,  Tab.  Analyt.,  No.  551  (as  /.  jurana  Pat.). 
Plate  XCII  of  this  Report. 

PILEUS  large,  3-8  cm.  broad,  rigid-firm,  campanulate  at  first, 
then  expanded  and  broadly  umbonate,  fibrillose,  becoming  rimose 
or  scaly,  fihrils  and  scales  hroivn-purplish  to  reddish-chestnut  with 
a  dark  vinaceous  tint,  umbo  darker;  flesh  thick,  white,  vinaceous 
under  cuticle.  GILLS  adnexed,  at  length  emarginate-uncinate, 
close,  not  broad,  thickish,  white  at  first,  then  grayish-brown,  edge 
white-flocculose,  becoming  rufescent-spotted.  STEM  3-8  cm.  long, 
rather  stout,  6-12  mm.  thick,  equal,  terete  or  compressed,  sometimes 
twisted,  fibrillose,  apex  glabrous  or  sub-floccose,  whitish,  rufous- 
vinaceous  below,  becoming  spotted  with  the  same  color  where 
handled,  solid.  SPORES  broadly  elliptic-subreniform,  smooth, 
epispore  strongly  colored,  10-13  x  6-7  micr.  CYSTIDIA  none. 
Sterile  cells  on  edge  of  gills  obclavate,  or  subcylindrical,  rounded- 
inflated  above,  45-60x9-12  micr.  ODOR  and  TASTE  slight,  of 
meal. 

Gregarious.  On  the  ground  in  low  places  under  frondose  trees 
in  Belle  Isle  Park,  Detroit  and  near  Ann  Arbor.    August  and  July. 
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This  large,  wine-colored  Iiiocybe  was  fouiul  in  abundance  in  the 
above  localities  during  two  seasons.  It  corresponded  accurately  to 
the  figures  of  Bresadola,  Plate  200,  in  shape  and  stoutness.  In 
age  or  after  lying  for  a  day,  the  characteristic  dark  vinaceous 
color  becomes  more  marked.  The  umbo  is  broad  and  in  half-ex- 
panded caps  a  gibbous  condition  is  not  unusual.  It  has  the  ap- 
pearance of  a  Tricholoma. 

/.  jurana  Pat.  seems  to  be  a  distinct  plant,  although  referred 
to  by  Bresadola  as  a  synonym  of  /.  frumentacca.  Our  photograph 
shows  the  shape  and  habit  well.  The  pileus  is  at  first  conic- 
elliptical,  then  campanulate.  The  stem  is  more  slender  than  that  of 
/.  frumentacea,  and  the  spores  are  smaller,  9-10  x  5-0  micr.  There 
are  no  cystidia,  and  the  sterile  cells  on  the  edge  of  the  gills  are  of  the 
same  size.     The  other  cliaracters  are  very  similar. 

Gregarious.  On  the  ground,  in  low  frondose  woods.  Ann  Arbor. 
August. 

476.    Inocybe  rimosa   Pk.  (Sense  of  Ricken) 

Syst.  Myc,  1821. 

Illustrations :     Gillet,  Champignons  de  France,  No.  371. 
Cooke,  111.,  Plate  384. 
Eicken,  Die  Bliitterpilze,  PI.  30,  Fig.  8. 
Murrill,  Mycologia,  ^'ol.  4,  PL  5G,  Fig.  7. 

PILEUS  3-G  cm.  broad,  oval-cam])anulate  then  expanded  and 
obtuse  or  subumbonate,  silky-fibrillose,  at  IctKjth  ri)itosc  and 
virgate,  often  sjtlit  on  the  margin,  hroicn,  tinged  yellowish  in  age, 
margin  at  length  recurved;  FLESH  pallid,  fragile.  GILLS  almost 
free,  narroir,  scai-cely  ventricose,  crowded,  cinereous-clay  color,  edge 
wliite-liinbriatc.  STEM  4-S  cm.  long,  ~)-l  mm.  tliick,  equal,  straight 
or  curved  at  base,  whitisli  or  jiallid.  solid,  siibglahrous.  a]>i'x  wliite- 
mealy,  hasc  usualh/  irilli  a  vuirkcil  roundrd  or  subdrprrsKcd  hulh. 
SPOKES  sliort,  rcnirorm,  very  obtuse  at  ends,  smooth,  7-I>  x  Tj-G 
micr.  CVSTIDIA  iKiiie;  STEKILIO  (MOLLS  on  edge  (.f  gills,  sac- 
cate, :{0-40  x  12  micr.  ODOK  aftei-  cnishiiig  rallicr  stioii^'  and 
nauseous;  TAS'i'lO  <lisagreeal»le. 

<  Iregarions.  (Mi  t  he  groiiml,  in  l(»w  t'l'oiiilose  \\oo<|s.  Aim  Arbor. 
August.      Inri-e(|U('iit. 

Dark  iiHli\  idiials  of  this  species  lia\'e  tlie  a|>pearance  of  iion- 
scaly  forms  of  /.  th  slricla  ami  a  micioscopie  examination  is  usually 
necessary    to   ilisliii^;iiish    them.       In   age   the  color  of  ditTereiit    caps 
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varies  considerably  in  intensity.  It  is  probably  widely  distributed, 
but  I  have  few  collections.  The  figure  of  Patouillard  (Tab.  Analyt., 
No.  11  J: j  shows  the  presence  of  cystidia  and  belongs  elsewhere. 

477.    Inocybe  destricta   Fr.  (minor) 
Epicrisis,  1836-38.     (As  var.  I.  rimosa.) 

Illustrations :    Fries,  Icoues,  PI.  108. 
Cooke's  111.,  PI.  387. 
Ricken,  Die  Blatterpilze,  PL  29,  Fig.  9. 

PILEUS  24  cm.  broad,  conic-campanulate,  then  expanded-um- 
bonate,  at  length  depressed  around  the  darker  abrupt  umbo,  dark 
brown,  rufous-brown  or  ochraceous-brown,  umbo  persistently  dark 
chestnut  or  umber,  fibrillose  at  first,  at  length  lacerate-scaly  or 
rimose,  or  both;  FLESH  thin,  whitish.  GILLS  sinuate-adnexed  or 
deeply  emarginate,  uncinate,  ventricose,  medium  broad,  close  to  sub- 
distant,  whitish  then  pale  brownish-ashy,  edge  white-fimbriate. 
STEM  2.5-5  cm.  long,  2.5-5  mm.  thick,  equal,  scarcely  bulbillate, 
pallid,  tinged  with  rufous,  varying  fiocculose-fibrillose  to  glabrous, 
apex  pruinate,  solid,  white  within.  SPORES  subreuiform,  inequi- 
lateral, smooth,  8-10  X  5-5.5  micr.  CYSTIDIA  abundant  on  sides  and 
edge  of  gills,  ventricose,  stout  above,  apex  crystallate,  50-65  x  15-18 
micr.     ODOR  at  first  slight  then  somewhat  nauseous. 

Gregarious.  On  the  ground  in  coniferous  foi^ests  of  pine  and 
hemlock.  Bay  View,  New  Richmond.  August-September.  Fre- 
quent. 

Tliis  is  a  variable  plant,  and  when  developed  under  moist  weather 
conditions  the  cap  becomes  lacerate-scaly  and  often  excoriate  in 
part,  and  is  then  non-rimose ;  in  dry  weather  it  becomes  markedly 
riraose  and  less  scaly.  When  young  or  freshly  expanded  the  pileus 
is  usually  densely  fibrillose  and  its  edge  minutely  appendiculate 
by  the  remains  of  the  rather  copious,  white  cortina.  At  first  the 
pileus  is  dark  brown,  but  in  age  it  becomes  somewhat  ochraceous- 
brown  beyond  the  umbo.  The  faint  tinge  of  rufous  on  the  older 
stems  is  a  well-marked  character,  duly  noted  by  Fries.  The  spores 
are  markedly  subreniform  in  one  view,  short  fusiform-ovate  in  the 
other  view.  Our  collections  contain  mostly  plants  with  a  rather 
longer  stem  and  narrower  cap  than  shown  by  the  figures  of  Cooke 
and  Fries.  It  is  easily  confused  in  some  of  its  forms  w^itli  I.  rimosa, 
but  differs  in  possessing  abundant  cystidia.     Occasionally  a  troop 
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of  dwarf  forms  occuis.  whiili,  liowever,  seai-cely  ililt'oi-  exeei»t  in  the 
shorter  stem. 

478.     Inocybe  fastigiata  Bres. 

Fung.  Trid.,  Vol.  I.  18S1. 

Illustrations :     Ibid,  PI.  57. 
Cooke,  111.,  PI.  383. 
Patouillard,  Tab.  Analyt.,  No.  343. 
Fries,  Icones,  PI.  108. 
Ricken,  Die  Bliitterpilze,  PI.  31,  Fig.  1. 
Plate  Xrill  of  tills  Report. 

PILEUS  2-7  fill,  bi-oad,  ti/piralli/  rrrj/  conical  or  couico-cfnnpa- 
viilnfc.  sometimes  oval-eamj)aiinlale.  at  length  snbexpanded,  ii^^ikiIIi/ 
vsitli  a  protniiioit  iiiiiho.  radially  rd)rillose,  riniose.  virgate,  ricli 
i/rlhjirisJi-fiiscoiis.  ocliraceoiis-tan  or  straw-color,  margin  at  leiigili 
split  or  lobed  ;  FLIOSIT  white.  (JILLS  adnexed,  becoming  sinnate- 
free.  and  narrower  behind,  not  broad,  ventricose,  close,  whitish  at 
tirsr,  soon  tinged  olivr  or  (/rd//.  darker  in  age?.  STEM  4-8  cm.  bmg, 
4-10  mm.  thick,  iMpial  or  taj>ering  upwards,  solid,  more  or  less  tibril- 
lose  or  scurfy,  white  or  slightly  fuscescent,  sometimes  twisted  or 
obscurely  striate.  SP()Ki:s  clliptic-subreniform,  smootli  i  not 
angnlan,  obtuse  at  ends.  0-lL'  x  .')-<;  micr.  CYSTIDIA  none.  STKK- 
ILIC  CKLLS  on  edge  of  gills  saccalc.  <H)<)!I  sti-ong  and  disitgrci'- 
able  or  entirely  lacking. 

Gregarious.  ( )n  the  ground,  in  low.  moist  ]»l;ic('s  in  frondose  or 
conifer  woods.     TiiionglKtiit   llie  State.    .1  nly-September.     Fre(pient. 

This  is  a  sti-iking  sjiecies,  ;ind  (piile  \aiialile.  'IMie  stem  may  Ite 
dull  wliitisli  to  jtale  ochraceinis.  Sniiill  ronns  occur  with  c;ip  less 
cam|»annlate  and  ai  leiiglh  papillate.  The  odor  may  he  vei-y  strong 
or  altogether  ahseiit.  All  these  forms  agree  in  having  the  same 
size  spores,  gills  of  the  s;iiiie  color  mik!  ho  cysiidia.  The  color 
ol  the  pileiis  is  soiiiet  lines  ;i  rich  |)lit';is;iiit  yellow,  sometimes 
tuh  oils  ochi  iiccoiis.  ;il  oilier  times  iiiiich  i»:ilei'.  The  lliiglish  au- 
thors. .M;issee  iiiid  Itcrklcy.  were  in  error  when  they  assigne<l 
rough,  nodulose  sjioits  to  this  species.  (IJrilish  l''migiis  l'"'lor;i 
;iiid  <  Mil  lines,  i 
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479.    Inocybe  curreyi   Berk. 

Outlines  of  Brit.  Fung.,  1860. 
Illustration:    Cooke,  111.,  Tl.  398. 

PILEUS  2-4  cm.  broad,  irregularly  couvex-campauulate,  obtuse^ 
not  umbonate,  gibbous  at  times,  appressed-fibrillose,  at  length  ri- 
mose,  pale  tawny-yellowish,  edge  undulate;  FLESH  white.  GILLS 
slightly  adnexed,  rather  broad,  close,  'becoming  smoky -olivaceous, 
edge  Avhite-flmbriate.  STEM  2-4  cm.  long,  variously  curved,  taper- 
ing upward  from  a  suhclavate  base,  not  bulbous,  solid,  slightly 
fibrillose,  glabrescent,  whitish  at  first,  furfuraceus-scaly  at  apex. 
SPORES  elliptic-subreniform,  obtuse  at  ends,  7-9.5  x  5-5.5  micr., 
smooth,  fuscous-cinnamon  in  mass.  CYSTIDIA  none.  STERILE 
CELLS  on  edge  of  gills  saccate.  ODOR  strongly  earthy  when 
crushed. 

Gregarious.  On  the  ground  among  grass  in  frondose  woods.  Ann 
Arbor.     July-August.     Not  infrequent. 

This  plant  is  referred  to  this  form  with  some  hesitation  as  publish- 
ed details  of  Berkley's  species,  especially  as  to  the  microscopic  char- 
acters, are  insufficient.  The  color  of  the  pileus  approaches  /.  jas- 
tigiata  rather  closeh',  but  it  is  not  conical  nor  truly  umbonate,  and 
the  spores  are  constantly  smaller.  From  the  following  it  is  dis- 
tinguishable by  the  very  different  form  of  the  stem  and  by  the  color 
of  the  pileus.  Patouillard  gives  the  spores  6x4  micr.,  in  which  he 
is  quite  at  variance  with  the  British  authors. 

480.    Inocybe  cookei   Bres. 

Fung.  Trid.,  Vol.  2,  1892. 
lUustration:     Ibid,  PI.  121. 

PILEUS  1.5-4  cm.  broad,  subconic-campanulate,  expanded-um- 
bonate,  silky-fibrillose,  at  length  rimose,  glabrous  on  center,  straw- 
yellow,  becoming  sordid  lutescent,  margin  at  length  wavy  or  split; 
FLESH  whitish.  GILLS  sinuate-adnexed  or  almost  free,  scarcely 
ventricose,  narrow,  close,  whitish  at  first,  soon  tinged  ashy-ochra- 
ceous-cinnamon,  edge  white-fimbriate.  STEM  2.5-5  cm.  long,  .3-5 
mm.  thick,  equal,  solid,  silky-fibrillose,  pruinose  at  apex,  ivith  a 
marginate  distinct  bulb,  whitish  at  first,  lutescent.  SPORES 
8-9.5x4.5-5.5  micr.,  elliptic-subreniform,    obtuse   at   ends,    smooth. 
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CYSTIDIA  none.  STERILE  CELL^^  on  edge  of  gills,  inflated- 
obclavate,  30  x  12-15  micr. 

Gregarious.  On  moist  ground  in  frondose  and  coniferous  woods. 
Ann  Arbor,  Bay  View,  New  Richmond.  August-September.  In- 
frequent. 

The  uniform  pale  yellow  color  of  the  pileus  which  becomes  deeper 
in  age,  the  lutescent  stem  and  margined  bulb  are  characters  which 
separate  this  from  the  two  preceding  species.  The  odor  is 
scarcely  noticeable  at  times  but  occasionally  it  is  rather  strong 
of  rancid  meal. 

481.     Inocybe  lanotodisca   sp.  nov. 

riLEUS  2-4  cm.  broad,  rarely  broader,  convex-campanulate,  ob- 
tuse or  broadly  umbonate,  ground-color  pale  ochraceous-brownish 
or  pale  tawny,  at  first  covered  hy  a  icliite,  mouldy-like  silkiness 
on  the  center,  when  expanded  su'b~onate  'by  the  siibconcentric  ar- 
rangement of  the  doicny-sUhtj  fihriU,  at  length  rimose;  FLESH 
white,  rather  thick  on  disk.  (ilLLS  adnexed-emarginate,  moder- 
ately broad,  close,  at  length  cinereous-alutaceous,  edge  white-fim- 
briate.  STEM  3-5  cm.  long,  4-G  mm.  thick,  eipial  or  subequal.  solid, 
glabrescent,  apex  pruinate-scaly,  white,  becoming  pale  sordid  yellow- 
ish in  age.  SPORES  elliptic-subreniloiiii.  sniooMt,  obtuse  at  ends, 
9-10.5  X  5-G  micr.  CYSTIDIA  none.  STERILE  CELLS  on  edge  of 
gills,  obclavate,  attenuated  downward.  BASIDIA  clavate,  33  x  D 
micr.,  4-spore<l.     ODOR  nauseous  on  crushing  the  plant. 

Gregarious  to  subcaespitose.  On  the  ground  in  low  frondose 
woods.     Ann  Arbor.     August-September.     Infrequent. 

A  well-marked  species ;  to  be  known  by  the  hoary-silkiness  on  tlie 
central  portion  of  the  ])ileus  and  by  the  lack  of  cystidia.  It  ap- 
{(roaclies  /.  sindonin  in  aiqK'arance.  but  that  siKU-ies  has  abundant 
cNsliilia,  the  cap  is  iiut  liiiidsc.  ami  the  covcrinu  of  ilic  pileus  is 
dillcicnlly  dis|)os(M|.  'I'lic  lialtii  varies  from  railicr  sU'iidcr  forms 
lo  those  (|\iite  stoiil.  As  llie  pih'us  exi>amls  ilie  white  librils  are 
disposed  over  a  larger  ai<'a. 

482.     Inocybe  eutheloides    i'k. 
N.  V.  State  Mils.  Kep.  ;;2.  isT'.t. 

I'llJll'S  I  L'.."*  em.  bi-oad.  eon ien  caiiiiiamilate.  tlieii  expaiuled- 
UMiboiiate.    fii irncolor    lo    ;iiiii/ish((nrii.    daiUer    to    eliestiiul     when 
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young  or  on  the  distinct  umbo,  silky-fibrillose,  at  length  rimose,  some- 
times appressed-scaly.  GILLS  adnexed,  rather  broad,  ventricose, 
close,  whitish  then  brownish-cinnamon,  white-limbriate  on  edge. 
STEM  2-5  cm.  long,  2-4  mm.  thick,  equal,  subbulbillate  at  base, 
solid,  densely  white-fibrillose  when  young,  subglabrescent,  apex 
scurf y-pruinate.  SPORES  8-10  (rarely  longer)  x  4.5-5.5  micr., 
variable  in  shape,  subreniform-fusoid,  ends  somewhat  narrowed, 
smooth.  CYSTIDIA  rather  ahunclant  on  sides  and  edge  of  gills, 
narrowly  flask-shaped,  apex  crystallate,  50-70  x  12-16  micr.  BA- 
SIDIA  30  X  9  micr.,  4-spored.     ODOR  slight. 

Gregarious.  Common  in  southern  Michigan ;  on  the  ground  in 
low  frondose  woods.    June-September. 

This  is  closely  allied  to  /.  destricta,  form  minor,  in  its  micro- 
scopic characters.  The  colors  are,  however,  constantly  distinct,  and 
I.  destricta  seems  limited  to  coniferous  regions.  /.  eutheloides 
also  approaches  /,  eutheles  as  interpreted  by  some  authors,  e.  g., 
Massee.  But  according  to  Patouillard  that  species  is  devoid  of 
cystidia.  The  stem  is  usuall}-  markedly  silky-fibrillose,  and  the 
umbo  is  dark  chestnut  in  young  and  fresh  specimens.  In  young 
specimens  the  margin  of  the  pileus  is  often  crenately  fringed  by 
the  white  cortina. 

"^ Spores  angular-tuherculate. 

483.    Inocybe  radiata  Pk.     (Poisonous) 
Torr.  Bot.  Club  Bull.  22,  p.  488,  1895. 

PILEUS  1.5-5  cm.  broad,  campanulate,  fuscous-brown  to  ochra- 
ceous-brown,  very  iimhonate  hy  an  obtuse,  dark  nmber  nmho,  which 
remains  glabrous,  elsewhere  appressed-fibrillose  with  brown  fibrils, 
not  at  all  viscid,  becoming  rimose ;  FLESH  white,  thickish  on  disk, 
GILLS  adnate,  broad,  at  length  sinuate-uncinate,  close,  becoming 
ochraceous-cinnamon  to  subferruginous,  edge  white,  flocculose. 
STEM  3-6  cm.  long,  2-4  mm.  thick,  equal,  stuffed,  silkj^-fibrillose, 
becoming  umber-fnscous-brotvn,  apex  paler,  subbulbillate  and  white- 
myceliod  at  base.  SPORES  irregularly  oblong-rectangular  to  sub- 
w^edge  shape  in  outline,  angular  and  with  few  scattered  tubercles, 
7-9x5-6  micr.  CYSTIDIA  few  or  scattered,  on  sides  and  edge  of 
gills,  55-65x12-18  micr.,  broadly  ventricose,  apex  somewhat  pointed 
and  crystallate,  on  slender  pedicel.     ODOR  earthy.     TASTE  mild. 
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Oregai'ious.  On  the  ground,  in  frondose  Avouds.  August.  Ann 
Arbor. 

This  seems  to  be  intermediate  between  /.  carpta  Bres.  and  /.  uin- 
hrina  Bres.  in  its  microscopic  characters.  The  umbo  does  not  be- 
come wartj'  uor  scaly  and  is  not  subviscid  as  in  the  latter  species. 
The  same  species  has  been  received  from  Massachusetts;  it  was 
sent  by  Simon  Davis,  who  reports  it  poisonous. 

484.    Inocybe  fibrosa  Bres.    (Poisonous) 

Fung.   Trid.,  \'ol.   1,   1881. 

Illustrations:     Ibid,  PI.  5G. 
Cooke,  111.,  PI.  454. 

Kicken,  Die  Bliitterpilze,  PI.  29,  Fig.  8. 
Plate  XCIV  of  this  Report. 

PILEUS  4-8  cm.  broad,  Uirge,  obtusely  campanulate,  then  broadly 
umbonate  and  expanded,  dry,  creamy-white  or  tinged  straw-color, 
s(tm('iiiii('s  ochraceous-staincd.  silky,  at  length  riuiose  and  margin 
lobetl,  split  or  recurved;  FLIOSIT  white,  lliick.  Thin  «»u  margin. 
<  I  ILLS  free,  rovnided  iteliiud,  rciilricosc,  broader  toward  front,  close, 
whitish  at  first,  tlien  ashy-ciuuamon,  edge  white-fimbriate.  STFM 
4-8  cm.  long,  0-15  nmi.  tliicU.  lilirous,  splitting  longitudinally,  sid>- 
equal,  striatulate  to  subsuleale,  glabreseent,  ajtex  pruiuate,  white 
then  sordid,  base  often  subi)ull>ous.  SIM)I{1-:S  augular-oblong,  irith 
(>bscitr(\  scdihrcd  hihrrclrs,  *.)-]'■'>  x  .">  7  iiiici-..  epispore  reddish  under 
the  iiiici-oscope.  CYSTIDIA  fusoid.  crystallate  at  apex,  abundant 
oil  sides  and  edge  of  gills.  CO  T.~)  x  10  1  .">  niicr.  ODOK  earthy. 
TASTF  mild. 

( ii-egaiioiis.  ()ii  the  giound.  in  low.  moist.  Iroudose  woods.  .Inne- 
Angnsl.     Ann  Alitor.      Iiirre([iieiit . 

Apparently  our  largest  species.  The  spores  are  inclined  to  be 
iiioi-e  or  less  si  una  te  I  iiberciila  te.  but  tlie  angularity  is  not  as  marked 
;is  ill  iiiaiiy  oijiers.  The  characler  of  the  siirlai-e  of  the  pileus  is 
iiiiM'ji    like   /.    (dsl iiiihihi   exceiit    ill   ccdor.      It    ap|ieai-s  earlier   than 

liiosi    lliocvltes.  and    is   said    tu   lie  jinisDiltnis.       (See    i'.resadola.    I'^llllg. 
Tii.l.) 
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485.    Inocybe   albodisca  Pk. 
N.  Y.  State  Mus.  Kep.  51,  1898. 

PILEUS  1.5-3.5  cm.  broad,  conical  at  first,  soon  campanulate- 
umbonate  or  expanded,  umho  liibricus-glabrous,  obtuse  and  whitish, 
elsewhere  silky,  at  first  pale  lilac-flesh  color,  at  length  grayish-drab 
and  rimose;  FLESH  whitish,  not  changing  color.  GILLS  rather 
narrow,  close,  narrowly  adnate,  whitish  at  first,  then  subferrugi- 
nous,  edge  minutely  white-flocculose.  STEM  3-5  cm.  long,  3-5  mm. 
thick,  equal,  subbulbillate  to  somewhat  marginate-bulbous,  solid, 
glabrous  or  upper  part  pruinate,  at  first  tinged  by  color  of  pileus, 
fading,  even.  SPORES  sinuate-angular,  subrectangular  to  sub- 
globose  in  outline,  shape  variable,  7-8  x  5-6  micr.,  nucleate.  CYS- 
TIDIA  very  abundant  on  sides  and  edge  of  gills,  crystallate  at 
apex,  fusoid-ventricose,  about  50  x  15  micr.  Basidia  33  x  9  micr., 
4-spored.     ODOR  slight,  subnauseous. 

Gregarious-scattered.  On  the  ground,  clay  soil  of  hemlock  and 
beech  woods.     New  Richmond.     September.     Infrequent. 

Known  by  its  glabrous,  whitish,  obtuse  umbo,  submarginate 
bulb,  and  the  peculiar  shade  of  pale  lilac-incarnate  color  when 
young.  This  color  disappears  in  older  specimens  where  the  cap 
takes  on  a  grayish  shade  and  becomes  rimose.  The  spores  distin- 
guish it  sharply  from  7.  lanatodisca,  and  the  smaller  size  of  the 
plant  and  spores  separate  it  from  I.  fibrosa.  It  is  closely  related  to 
I.  umbratica  Bres.  and  /.  fallax  Pk. 

486.    Inocybe   asterospora  Quel. 
Bull.  Soc.  Bot.  France,  Vol.  26,  p.  50,  1879. 

Illustrations :     Ricken,  Die  Bliitterpilze,  PL  29,  Fig.  1. 
Cooke,  111.,  PI.  385. 
Patouillard,  Tab.  Analyt.,  No.  546. 

PILEUS  2-5  cm.  broad,  conic-campanulate  to  convex-umbonate, 
brown  or  rufous-brown,  very  rimose,  fibrillose-scaly ;  FLESH  pallid, 
rather  thin.  GILLS  narrowly  adnate,  emarginate,  ventricose,  close, 
at  length  olivaceous-cinnamon  or  grayish-brown.  STEM  4-6  cm. 
long,  2.5-6  mm.  thick,  equal  above  the  subemarginate  or  rounded 
bulb,  rufescent,  innately  striatulate,  mealy-pubescent,  fibrous,  solid. 
SPORES  subsphoer-oid,  slightly  longer  than  broad,  covered  with 
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l)luut,  .siibcyliiidrieal  tubercles  wliich  are  broader  toward  base.  9-11 
inicr.  CYSTIDIA  abundant  on  sides  and  edge  of  gills,  50-75  x  15-21 
micr.,  ventricose,  apex  crystallate.    ODOR  slight  or  subnauseous. 

(iregarious.  In  low.  sand.v,  frondose  woods.  Ann  Arbor.  June- 
August. 

It  is  ratlier  difficult  to  keep  /.  asterospora  and  I.  calospora  dis- 
tinct. The  rimose  and  scaly  characters  by  which  they  are  set  apart 
may  vary  under  certain  weather  conditions  so  as  to  be  obliterated. 
The  spores  are  very  similar,  but  those  of  /.  asterospora  are  not  as 
truly  spherical  as  in  /.  calospora.  With  us  this  species  tends  to 
be  smaller  than  the  figures  show  it.  It  is  at  once  separable 
from  the  other  red-brown  species  by  the  spiny-tuberculate  spores. 

Section  IV.  Vehitinae.  Pileus  not  rimose,  cuticle  of  interwoven 
fibrils,  glabrescent  or  appressed-scaly. 

*Spores  angular-tuherculate.. 
487.     Inocybe   repanda  Bres. 

Fung.  Trid.,  Vol.  II,  1892. 

Illustrations:     Ibid,  PI.  119. 
I'late  XCV  of  this  Report. 

PILEUS  3-5  cm.  broad,  obtusely  conic-eampanulate.  Ihen  ex- 
panded and  broadly  umbonate,  umbo  fulvous  and  glabrous,  else- 
ichere  corcrol  irifji  oraiitic-fiilronK  fihiils  on  <i  irliiti.sh  fonndation, 
siililultiicous,  margin  at  length  sjilit  or  sultriiiiose,  sometimes  scaly- 
cracked.  FLESH  white,  rather  fragile,  thick  on  disk.  GILLS  ad- 
nexcd  <»r  almost  free.  l»road,  subventricose,  close,  at  first  white, 
riiir.scciit .  liiially  aigillaceous-cinnamon,  edge  while  lindiriaie. 
S'l'I'.M  .",  ()  (III.  b)iig,  siricl.  .5  (!  mm.  lliick,  equal  above  the  altrupt  or 
roiimiiMl  biilli.  sIuI1'(m|,  terete.  cNeii.  slightly  silky  lilnillose.  the  fibrils 
jitlvouH-titujed  toiiiinl  hiist\  ape.v  w  hite-pruinose.  SPORES  angu- 
lar, 7-9.5  X  ()-7  micr-..  loiigei-  than  w  i(b'.  sometimes  rectangular  in  out- 
line, irilli  iiiiiiitir  imitilhih  I  liln  ich  s.  ('VSTIlJl.V  mo<lei'a1eIy 
ai»uii(lan1  <tn  edge  an<l  sides  of  gills,  vent ricosefusifoi-ni.  a|ie\ 
ci-ystallate,  CO  75  .\  12  IS  mici'.     <)|MH{  and   TASTIO  mild. 

( ii'egarions.  <  Mi  the  ground,  in  low  Irondose  woods.  .\nn 
Ai-lioi-.     .Inly  August.      Inlre(|uent. 

'I'liis  is  (11 r  (iiir  laiLiiT    liiocvbes  and   is  well  iiiai-Ued.     The  tlesh 
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does  not  readily  become  nifescent  in  our  plants,  yet  there  is  little 
doubt  that  the  plant  is  the  one  described  by  Bresadola. 

^'^Spures  smootli. 

488.    Inocybe   sindonia  Fr. 

Epicrisis,  1836-38. 

Illustrations :    Cooke,  111.,  PL  400. 

Rickeu,  Die  Bliitterpilze,  PI.  30,  Fig.  7. 

PILEUS  2-6  cm.  broad,  at  first  obtusely  conic-oval,  then  campa- 
nulate-expanded  and  hroadly  umdonate,  corUnate,  at  first  woolly- 
fihrUlose  from  dense  white  fibrils,  later  subgiabrescent,  not  rimose, 
'Whitish  becoming  straw-yellow  to  dingy  ochraceous  in  age.  FLESH 
compact,  thick  on  disk,  white.  GILLS  emarginate-adnexed  or  al- 
most free,  moderately  broad,  ventricose,  close,  at  first  pale  grayish- 
white  then  grayish-clay  color.  STEM  3-6  cm.  long,  4-9  mm.  thick, 
equal  above  the  subemarginate  bulb,  white,  stuffed,  often  striate, 
silky  shining,  at  first  fibrillose,  fiesh  satiny-shining.  SPOKES  sub- 
reniform,  smooth,  relatively  broad,  8-10  x  5-6  micr.  CYSTIDIA 
abundant  on  sides  and  edge  of  gills,  ventricose-lanceolate  to  subcylin- 
drical,  apex  crystallate,  60-75  x  15-20  micr.  ODOR  rather  strong, 
somewhat  nauseous. 

Gregarious.  On  the  ground,  in  low,  rich,  frondose  woods.  Ann 
Arbor.     August-September.     Infrequent. 

Without  an  examination  of  the  microscopic  characters,  this  spe- 
cies might  easily  be  confused  with  /.  lanatodisca.  In  the  young 
stage  the  white  woolly-fibrillose  cortina  is  continuous  with  the  fibrils 
on  the  margin  of  the  cap.  At  maturity  the  pileus  becomes  glabrous, 
especially  on  the  disk,  while  in  /.  lanatodisca  the  disk  is  marked  at 
last  by  the  white  fibrils.  It  is  probable  that  Hard's  Fig.  218,  p.  269, 
Mushroom  Book,  of  7.  suhochracea  var.  'burtii  Pk.  is  referable  to 
this  species. 

489.    Inocybe   subochracea  Pk. 

N.  Y.  State  Mus.  Rep.  23,  1872  (  as  Hebeioma). 

Illustration:    N.  Y.  State  Mus.  Rep.  54,  PI.  H.  (as  var.  burtii). 

PILEUS  2-3.5  cm.  broad,  conical  at  first,  then  convex-campanu- 
late,  umbonate,  ochraceous  or  ocliraceous-jjelloic,  appressed  fibril- 
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lose  subscaly,  <lai-kei-  and  more  scaly  on  disk,  )tot  riino.sc.  FLESH 
iihite,  thin.  GILLS  siiuiate-adnexed.  scarcely  close,  inoderately 
Itroad,  whitish  then  pale  ochraceons  lirowii  to  rustj'-brown.  STEM 
2..J-5  cm.  lonjij,  2-4  mm.  thick,  ((jual,  solid,  snli<;lahr<)us,  wiiitisli.  jial- 
lid  ochraceons  in  age.  SPORES  broadly  elliptic-snbreniform,  7-0  x 
4.5-5  micr.,  smooth.  CYSTIDIA  scattered  on  sides  and  edge  of  gills, 
apex  crystallate,  lanceolate,  stipitate,  ycUoirish,  70-90x12-20  micr. 
ODOR  and  TASTE  mild. 

Gregarions.  On  the  ground,  frondose  woods.  August-September. 
Ann  Arbor, 

This  species  has  a  smaller  and  more  yellowish  pileus  than  I. 
.■^indonia;  the  spores  and  cystidia  are  similar.  A  variety  has  been 
described  by  Peck  with  a  distinct,  webby  cortina  and  more  fibrillose 
stem,  as  var.  hnitii. 

490.     Inocybe   geophylla  Fr. 

Syst.  Myc,  1821. 

Illustrations:     Cooke,  111.,  PI.  101. 

Oillet,  Champign<ms  de  France,  No.  :><il. 
Patouilhnd.  Tab.  Analyt.,  No.  228. 

PILEUS  \~)-.~t  (III.  broad,  conical  at  tirst,  then  c.\]iande<lum- 
lionatc.  rcri/  xilhji  tind  (/lossi/,  iiiiilr  or  irhiti.sli,  imt  riiiiose;  FLESH 
wiiite,  thin.  (ilLLS  adncxc*!,  close,  rather  limad,  ventricose,  whit- 
ish then  pale  grayish  clay  color.  STI-'.M  25  cm.  long,  2  .'I  mm. 
thick,  sleiidci-,  <MHial,  lii'iii.  slull't'il,  irhih,  silky,  apex  pniiiiose. 
SPOKl'^S  elliptic  snln-cnilonii.  smooth.  S  !)  x  5  mi«i-.  ("^■S'^I1HA 
fusiform,  1055x1215  micr.     ()l)()li  ''slightly  naiiseous."' 

(Jregai-ious  nr  scatlcriMl.  ()ii  ilir  ^rninid  in  fi-ondosc  and  conifer 
woods.     Throughoni    I  lie  Stale     .1  nly-(  >ctoltci-.     <"oMinM»n. 

()iie  of  our  (MMnnioMcsl  Inocylics.  altliongii  no)  ol'lcn  fonnd  in 
abundance  al  one  place.  The  clear,  while,  glossy  cap  and  stem  are 
•  haracterist  ic.  <Mhel'  white  species  which  have  lieen  desciihed  are: 
/.  <())iiiitclhi  i'k..  a  smaller  plant,  wliidi  has  a  hairy  pileus  and  at 
limes  a  re(ldish-hr«»w  n  stem.  Inii  ijie  sjiores  and  cystidia  ai'c  the 
same,  nsnallv  ^^rows  on  pollen  wood;  /.  fulhir  I'k..  with  angular 
or  nodnlose  spcucs;  /.  iiil'nld  I'k..  also  with  nodulose  sp(U"es  and  a 
snhscaly.  reddish-luow  n  innl»o.  Kolh  (he  latter  species  have 
CVS  I idia. 

.59 
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491.     Inocybe  lilacina    (variety  of  preceding  by  authors) 

Illustrations :     Patouillard,  Tab.  Analyt.,  No.  545. 
Ricken,  Die  Blatterpilze,  PI.  30,  Fig.  2. 
Hard,  Mushrooms,  Fig.  219,  p.  270,  1908. 

PILEUS  lilaceous-violet,  the  umbo  darker,  almost  smoky-purple 
at  first.  STEM  pale  lilac-violaceous  to  whitish.  Otherwise  like 
/.  geophylla. 

Gregarious.  On  the  ground,  in  frondose  and  conifer  woods. 
Throughout  the  State,  August-October.  Less  frequent  than  I. 
geophylla  Fr. 

This  is  a  pretty  little  plant,  and  is  usually  combined  with  /.  geo- 
phylla.  It  is  usually  found  in  gregarious  groups  of  several  indi- 
viduals and  not  mixed  with  I.  geophylla.  This  fact  and  its 
constantly  independent  color,  leads  me  to  believe  that  it  does 
not  ari^e  from  the  same  mycelium  as  I.  geophylla.  The  general  ap- 
pearance during  development  and  the  character  of  the  surface  of 
the  cap,  although  not  easily  differentiated  in  words,  seem  sufficient- 
ly different  from  the  white  species. 

492.    Inocybe   scabella  Fr. 

Syst.  Myc,  1821. 

Illustrations :     Fries,  Icones,  PI.  110,  Fig.  1. 

Bresadola,  Fung.  Trid.,  Vol.  I,  PL  86,  Fig.  1. 
Patouillard,  Tab.  Analyt.,  No.  229. 

PILEUS  1.5-2.5  cm.  broad,  conico-campanulate,  then  expanded 
and  v)ith  a  naked,  glabrous,  obtuse,  rather  small  umbo,  silky  else- 
where, dry,  cinnamon-brown  to  sordid  alutaceous,  at  length  minutely 
appressed-fibrillose-scaly.  FLESH  thin,  pallid.  GILLS  sinuate- 
adnexed,  subdistant,  ventricose,  pale  grayish-white,  then  sordid  cin- 
namon, edge  white-fimbriate.  STEM  2.5-3.5  cm.  long,  2-4  mm.  thick, 
equal,  stuffed,  subfibrillose,  soon  glabreseent,  pallid  or  slightly  fus- 
cous, slightly  rufous  upioards.  SPORES  almond-shaped,  almost 
golden-yellow  in  microscope,  smooth,  10-13x5-6  micr.  CYSTIDIA 
fuscoid-ventricose,  on  sides  and  edge  of  gills,  apex  crystallate,  60-70 
X 13-14  micr.  ODOR  slightly  rancid-subfarinaceous.  TASTE 
sweetish. 

Var.  mfa :  Whole  plant  pale  rufous  to  sordid  brick  color.  STEM 
more  slender,  5-6  cm.  long,  1-2  mm.  thick.        SPORES  inequilateral, 
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elongated-elliptic,  subacute  at  euds,  smooth.     CYt^TIDIA  abundant, 
ventricose  flask  shaped. 

Gregarious.  The  variety  is  coniuiuii  in  swampy  or  mossy  wet 
places  on  rich  soil,  of  cedar  and  hemlock  woods.  It  scarcely  differs 
except  iu  color  from  the  typical  form  as  described  by  Bresadola. 
The  wet  habitat  easily  accounts  for  the  more  slender  stem.  The 
color,  how'ever,  is  constant  iu  young  and  old  plants,  or  may  become 
brownish  on  the  cap.  The  typical  form  is  less  easily  distinguished, 
and  approaches  I.  trechispora,  an  angular-spored  species.  In  fact, 
Bresadola  has  pointed  out  that  Patouillard's  figure  No.  547,  and 
Cooke's  Plate  402  are  illustrations  of  /.  trechispora.  June-Septem- 
ber.   In  coniferous  regions.    Houghton,  Bay  View,  New  Kichmond. 

Section  V.    Viscidae.    Pileus  viscid,  more  or  less  silky  when  dry. 

*  Spores  anyular-ti(herct(lar. 

493.     Inocybe   trechispora  Berk. 

Outlines  of  Brit.  Fung.,  1860. 

Illustrations :     Ibid,  PI.  8,  Fig.  6. 

Cooke,  111.,  PL  403  (PI.  402  as  I.  scahella). 

riLEUH>  2-2.5  cm.  bioad,  cdhvcx',  exitandcdumhonaic.  risci<J, 
silky  when  dry,  umbo  tawny  and  naked,  elsewhere  fciwny-ochraceous 
and  paler.  (JILLS  sinuate-adnexed,  moderately  br<>a<l,  \('ntricose, 
close,  white  then  grayish-brown,  edge  white-find)riatt'.  STI'^.M  2.5-5 
cm.  long,  2-3  mm.  thick,  subequal,  usually  tapering  upwards,  mar- 
(fiiKitf  ■bulbous  at  base,  glabrous,  apex  pruinose.  solid,  j/-/m7c. 
SPORl'^S  tubercular-angular,  slightly  longei-  tlian  wide,  irregular 
in  outline,  6-8x4-G  micr.  CYSTIDIA  veiiiricose.  thisk  sIkiikmI.  .~.()  x 
1(!-18  micr.,  apex  crystallate  an<l  obtuse. 

Gregarious.  On  tlu;  groun*!,  among  debris,  in  ((tuirer  swamps. 
ifoughton,  Bay  View,  New  Kichmond.  August-September.  Infre- 
<|uent. 

A  sm;i!l  s|i<'cies.  i^nown  liv  ils  viscid  jiileus  with  shining,  naked 
nnd  lawiiy  nnilui.  Ii\  ihr  lalhrr  ;ilnn|ill\  in;iri:;in;ili'  Inilli  of  ihe 
slem  and  by  Ihe  luiterculale  spores.  (Mir  plani  ngrees  with  r.crke- 
lev's  species  in  the  spore  chaiacter  as  ;i;iven  by  .Massee.  Kickeu  has 
ai»i»lied   the  nanu'  to  a  plant    with   si»ores   11  l."tx(»7  micr. 
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** Spores  smooth. 

494.     Inocybe    glaber  sp.  nov. 

PILEUS  1.5-3.5  cm.  broad,  at  first  narrowly  elliptic-oval,  then 
campanulate-expanded  and  nmbonate,  uml}o  glahrous-suhlu'bricous, 
sordid  ocliraceons-brown  or  livid-brown,  at  lengtb  darker  on  margin, 
paler  on  nmbo,  at  first  glabrons,  at  lengtb  subfibrillose,  moist  and 
sbining,  hecomhig  soft  and  fragile  in  moist  weather.  FLESH  tbin. 
GILLS  almost  free,  ratber  narrow,  close,  pallid  tben  pale  fuscous- 
broAvn,  edge  wbite-fimbriate.  STEM  3-5  cm.  long,  2.5-4  mm.  tbick, 
equal  above  tbe  bulbillate  base,  glabrons,  even,  solid,  wbite  or  pallid. 
SPORES  snbreniform,  smooth,  7-9x4-5  niicr.  CYSTIDIA  none. 
STERILE  CELLS  on  edge  of  gills  snbcylindrieal  to  rounded-en- 
larged at  apex.     ODOR  nauseous  to  sligbtly  radisb3^ 

Gregarious.  On  tbe  ground,  in  low  frondose  woods.  Saginaw^ 
Ann  Arbor.    July-September.     Infrequent. 

Tbis  species  approacbes  tbe  genus  Hebeloma  in  some  of  tbe 
cliaracters.  Tbe  jiilens  becomes  soft  and  watery  at  maturity  and 
is  easily  crusbed,  and  tbe  odor  is  obsoletely  of  radisb.  Tbe  shape 
of  tbe  young  pileus  is  bowever  distinctly  Inocybe-like,  and  tbe  plants 
were  found  growing  witb  a  number  of  otber  Inocybes.  It  seems 
to  approach  IleheJoma  diseomorbidiim  Pk.,  but  lacks  tbe  reddish 
tint  on  tbe  caj),  tbe  hollow  stem  and  tlie  spores  of  that  species.  It 
is  not  truly  viscid,  even  in  moist  weather,  altbough  the  umbo  in 
somewhat  lubricous. 

Hebeloma    Fr. 

(From  the  Greek,  hehe.  tbe  vigor  of  youth,  and  loma.  a  fringe^ 
refei'ring  to  the  presence  of  the  cortina  in  the  young  plant.) 

Oclire-brown-si}ored.  Stem  continuous  witb  the  pileus,  icithout 
a  membranous  (iiniiihis;  fleshy  to  fibrous;  partial  veil  i)i  the  form 
of  a  fihrillose  eortina  or  lacking;  no  rolva;  gills  adnexed  or  emar- 
ginate;  jiileus  viscid  or  snhviscid,  its  margin  at  first  incurved; 
spores  alutaceous,  never  ferruginous. 

Putrescent,  terrestrial,  often  with  a  strong  odor.  They  approach 
the  terrestrial  Pholiotas  on  the  one  hand,  but  without  the 
membranous  annulus,  and  Inocybe,  Flammula  and  Cortinarius  on 
the  other.  Inocybe  dilfers  in  its  silky  or  fibrillose-scaly  pileus  and 
verrnc(>se-i)ointed   cystidia  ;   Fbimmubi,  in  its  non-emarginate,  sub- 
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decuri-ent  <>i-  hroailly  adiiate  j>ills,  and  iiinsily  li^nicolous  habit; 
Cortinai-iiis.  in  Inning  a  more  delicately  woven,  spider  web  like  Cor- 
tina and  darker  brown  to  ferrnginous  spores.  Hebeloma  corre- 
sponds to  the  ^enus  Tricholonia  of  the  white-spored  group.  Their 
edibility  is  not  establishetl  and  a  nnnil)er  of  species  are  under  sus- 
picion. 

The  PILI'rs  is  glabrous,  somewhat  viscid,  mostly  \\iih  j)ale 
ccdors:  whitish,  tan,  brownish,  dingy  ochraceous  or  rufous,  often 
with  shades  of  these  colors  varioii.sly  distributed.  The  small  amount 
of  variation  in  the  colors  of  ditlerent  species  makes  it  dillicult  to 
become  rapidly  accjuainted  with  them,  and  often  one  has  to  rely 
on  somewhat  nunute  or  variable  characters  to  distinguish  them. 
The  young  plants  should  always  be  exannned  for  the  tibrillose  veil 
or  coiiind  which  disappears  in  most  nuiture  sj^ecimens  and  which 
is  entirely  wanting  in  one  section.  The  viscidity  should  also  be  estab- 
lished before  referring  a  idant  to  this  genus  since  this  is  hardly  no- 
ticeable in  dry  weather.  The  GILLS  at  length  become  emarginate, 
and  this  character,  as  in  the  genera  Tricholonia  and  Entoloma, 
limits  the  genus.  \'ariations  sometimes  occur  in  individual  sjt.eci- 
mens,  where  the  gills  are  adnate-decurrent  or  arcuate,  and  hence  a 
single  specimen  is  very  unsatisfactory  for  a  definite  diagnosis.  The 
edge  of  the  gills  is  sometimes  minutely  fimbriate  on  account  of  the 
long  sterile  cells  or  cystidia  and  in  a  few  species  the  edge  distills 
di-ops  of  licjuid  which  give  it  a  l)eade<l  apjiearance  under  a  lens; 
in  many  cases  the  edge  remains  white  or  whitisii  after  tlie  sjiores 
have  colored  the  rest  of  the  gills.  The  STIOM  often  has  a  distinct 
outer,  fleshy  or  fibrous  rind  which  varies  in  thickness,  while  the 
interior,  which  is  of  varying  dianu'ter  in  dilferent  species,  is  stuffed 
Ity  a  while  |»illi.  \\'iiil('  llie  stem  is  de\'elo|rmg  this  i)ilh  hrc;iks  dow  u 
leaving  a  hollow  axis,  altliougii  in  some  species  the  pith  |»ersisls  a 
long  time.  When  no  pilii  is  pi-escnt,  the  stem  is  said  to  lie  soliil  and 
is  then  composed  of  a  librous  texture  which  does  not  disa|t|ieai'.  In 
both  cases,  however,  grubs  nearly  always  hollow  out  the  stem  at 
niatni-ity.  a  condition  which  must  be  cleai-ly  disi  ingnished  from 
the  term  "hollow  stem."  which  is  not  njiplied  in  that  case.  The 
SJMUJICS  are  usually  jiale  in  cnlor,  ochraceous.  brownish  or  aluta 
ceous.  coloring  the  mature  ;^ills  a  similar  shade.  The  jialer  coloi-  of 
the  ;;ills  and  spores  usually  pro\  ides  the  means  u[  se|iaraliou  linni 
the  genus  Cortinarins.  The  shape  of  the  sjioics  \aries  but  is  gener- 
ally  elli|>tical(»\  ate.    ineipiila  lei  al    and    apicidale   al    one   end;    they 

are    iilniosi    si lli    exce|il    in    a    tew     s|iecies    in    which    lliev    are   nl» 

scni-elv    roii^h.      ^^S'^II>IA    are    lalliei-    rare    in    ihis    ;:i'nus    on    ihe 
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sides  of  the  gills,  H.  alhidulum  being  the  only  one  known  to  me 
with  cystidia.  Sterile  cells,  usually  elongated  beyond  the  hymenium, 
are  found  on  the  edge  of  the  gills,  and  furnish  important  microscopic 
details  for  the  certain  identification  of  many  of  the  species  of  this 
genus.  Their  shape  and  size  vary,  and  at  maturity  they  give  to 
the  edge  of  the  gills  a  white,  fimbriate  or  flocculose  appearance.  The 
ODOR  is  often  like  that  of  radish,  especially  when  the  flesh  is 
rubbed  or  bruised.  The  TASTE  also  is  sometimes  radishy  or  bitter 
and  disagreeable.  Mcllvaine,  who  studied  the  edibility  of  so  many 
mushrooms,  has  given  us  little  information  on  this  genus.  Some  are 
probably  poisonous,  and  as  far  as  known,  even  where  a  species 
has  been  proved  harmless,  the  taste  when  cooked  is  not  found  to  be 
appetizing,  so  that  the  Hebelomas  are  hardly  to  be  considered  of 
much  value  for  the  table.  This  is  a  difficult  genus  for  the  amateur, 
and  much  uncertainty  is  prevalent,  even  in  the  minds  of  mycologists, 
as  to  the  limits  of  the  species. 

The  genus  may  be  divided  into  two  sections,  those  with  a  cortina 
when  young,  Indusiati;  and  those  without  a  visible  cortina,  Denu- 
dati.  It  does  not  seem  to  me  that  Fries'  section  "Pusilli,"  which 
included  the  smaller  sifecies,  is  a  satisfactory  grouping,  and  the 
species  which  have  been  placed  in  "Pusilli"  are  distributed  under 
Indusiati  and  Denudati.  Even  the  two  divisions  retained  run  into 
eacli5^:her  imperceptibly. 

Key  to  the  Species 

(A)     Stem   solid,  rarely  becoming  cavernous. 
(a)     Cortina  present  when  young. 

(b)     Edge  of  gills  beaded  with  drops  in  moist  weather;   pileus  pale 

yellowish-tan;    odor  of  radish.     496.     H.  fastiMIe  Fr. 
(bb)     Edge  of  gills  not  beaded. 

(c)     Cystidia    numerous    on    gills;    spores     6-7x3-4.5     mlcr.;     gills 
arcuate-adnate,  rather  narrow;  pileus  yellowish-tan,  etc.     (See 
513.     Flammula  lenta.) 
(cc)     Cystidia  lacking;   spores  larger. 

(d)     Pileus   conical   when   young,   2-3    cm.   broad,    pale   yellowish, 
clay-color,  darker  on  disk;  stem  slender.    497.    H.  mesopha- 
euvi  Fr. 
(dd)     Pileus  soon  convex,  umbonate  or  subumbonate. 

(e)     Growing  in  open  woods,  fields,  bare  places,    etc.;     pileus 
2-5  cm.,  brownish-clay-color,  rufescent.    499.    H.  pascicense 
Pk. 
(ee)     In  coniferous  woods;   pileus  5-7  cm.,  mature  gills  dark. 
H.  firmwm  Fr. 
(aa)     Cortina  not  present. 
(b)     Stem    stout,    scaly-torn,    white;     pileus    large,    sordid    grayish- 
brown  to  pale  tan,  odor  of  radish.     500.    H.  sinapizans  Fr. 
(bb)     Stem  flexuous,  silky  fibrillose,  base  enlarged  by  adhering  sand; 
pileus  alutaceous  to  tan.     508.     H.  colvini  Pk. 
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(AA)     Stem  stuffed  by  a  pith,  or  hollow. 
(a)     Cortina  present  at  first. 

(b)     Pileus  glutinous    (wet),  sprinkled  with  superficial  white  scales. 

H.  gJutinosuvi  Fr.     (See  also  FlammuJa  lenta.) 
(bb)     Pileus  glabrous;    gills  whitish   at  first;    odor  of  radish. 

(c)     Cortina  cottony-fibrillose,  somewhat  persistent  on  stem  or  on 
margin   of   pileus;    pileus    chestnut,    reddish-gray    or    grayish. 
495.     H.  velatum  Pk. 
(cc)     Cortina    fugacious;    pileus    brick-red    to    reddish-ochraceous; 

spores  10-13x6-7  micr.     H.  tcstaccum  Fr. 
(ccc)     Cortina  fugacious;   stem  slender;   pileus  2-3  cm.  broad,  pale 
ochraceous-tan.     498.     //.  grcgarium  Pk. 
(aa)     Cortina  not  present. 

(b)     Gills  bright  flesh-colored  Or  pink,  turning  brown  only  in  extreme 
age;   pileus  chalk-white  to  dingy-white.     506.     H.  sarcophyllum 
Pk. 
(bb)     Gills  not  pinkish, 
(c)     Edge  of  gills  beaded  with  drops  in  moist  weather;  odor  strong; 
pileus  pale  tan,  darker  on  disk.     501.     H.  crustuliniforme  Fr. 
(cc)     Edge  of  gills  not  beaded. 
(d)     Stem  short,  2-4  cm.  in  length. 
(e)     Spores  12-13x6-7  micr.;  pileus  pale  tan.    502.     H.  hiemale 

Bres. 
(ee)     Spores  6-9x4-5  micr. 
(f)     Pileus  brick-red  (moist),  umbonate;  spores  7-9x4-5  micr. 

510.     H.  magnimamma  Fr. 
(ff)     Pileus  yellowish-white,  not  umbonate;   in  pastures,  etc. 
H.  sociale  Pk. 
(dd)     Stem  long  and  rather  stout  in  normal  specimens,  white, 
(e)     Stem   bulbous;    cystidia  long,   slender,   cylindrical;    pileus 

whitish.     504.     II.  alhidulum  Pk. 
(ee)     Stem  equal  or  attenuated  downward. 

(f)     Stem   fragile,  partially  hollow;   pileus  whitish    to    tab; 

odor  not  of  radish.     503.     H.  longicaudum  Fr. 
(ff)     Stem  firm. 

(g)     Pileus  white  or  whitish,  tinged  tan. 

(h)     Gills   narrow,   adnexed;    pileus   white;    spores    12-16 

X  6-S  micr.     507.     //.  album   Pk. 
(hh)     Gills  rather  broad,  adnate  at  first;  sterile  cells  on 
edge  of  gills  clavate-thickened  at  apex;   stem  floc- 
cose;  spores  11-13x6-7  micr.   505.   //.  S(mi7c  sp.  nov. 
(gg)     Pileus  darker  colored. 

(h>  Gills  intervenose,  costate;  pileus  ochraceous  to 
tawny-ochraceous;  edge  of  gills  with  clavate.  sterile 
cells.  Spores  12-15x7-8  micr.  //.  ncurophyllum 
Atk. 
(hli)  Gills  not  costate;  pileus  tinged  reddish  to  ferru- 
Kinous,  with  a  viscid  separable  pellicle;  spores  9-11 
X  5-6  micr.     509.     //.  sj/rjcnsc  Karst. 

Section  L     hKhixUiti.     Cnrtina  iii-('s<'iit  in  yoiiiiu'  s(;i<;o. 

495.     Hebeloma   velatum  Pk. 

.\.  \.  si;iir  Mil-,  null.  i:;:i.  r.niK. 

IMIJ:rS    •_•  C,    (ill.    i.nci.l.    Iiiilhilc  cniivcN    :it    lirsl,    llicii    «>xiiaiHl«'<l. 

olilllsc    III-    IMlllinlintr.    \i-'i'l     Ml'ui-li.    L! '  ;l  I'T.  .11  v.     I,,  rnni  i  ll  H    1/ 1^  II  i<  ssril  ■ 
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silky  on  drijing,  livid-bay,  fading  to  tan  with  reddish  disk,  margin 
decorated  by  the  remains  of  cortina,  even.  FLESH  white,  thin, 
hygrophanoiis,  soft  and  pliant.  GILLS  adnexed-seceding,  close, 
rather  narrow,  snbventricose,  whitish  then  alutaceous,  edge  min- 
utely white-fimbriate.  STEM  3-6  cm.  long,  4-6  mm.  thick,  equal, 
stuffed  then  hollow,  white  at  first  then  dingy  ochraceous,  ftbrous- 
fleshy,  flexuous,  twisted  at  times,  pruinose-floccose  at  apex,  floccose 
ahore  middle  from  the  sithposisteiit  cortina.  at  length  fibrillose, 
splitting  longitudinally  in  age.  -SPORES  10-12  x  5-7  micr.,  nar- 
rowly elliptic,  acute  at  one  end,  subobtuse  at  distal  end.  CYS- 
TIDIA  none ;  sterile  cells  on  edge  of  gills  short,  slender,  30-45  x  6 
micr.     ODOK   and   TASTE   slight. 

Gregarious.  Ground,  in  mixed  woods.  New  Richmond.  Septem- 
ber.    Infrequent. 

Peck  says  it  is  very  variable  in  color  and  in  tlie  development  of 
the  cortina.  Sometimes  a  distinct  annulus  adheres  to  the  stem  and 
is  then  easily  mistaken  for  a  Pholiota,  other  specimens  show  a  slight 
development  of  the  cortina.  The  odor  of  radish  was  slight  in  our 
specimens  and  the  gills  were  hardly  ventricose  and  rather  narrow. 
It  appears  as  a  plant  of  small  stature  at  times.  The  colors  of  the 
pileus,  the  rather  floccose  stem,  and  the  short  sterile  cells  of  the 
gills  .distinguish  it. 

496.     Hebeloma   fastibile  Fr.     (Suspected) 

Syst.  Myc,  1821.     Epicrisis,  1836. 

Illustrations:  Fries,  Icones,  PI.  111. 
Patouillard,  Tab.  Analyt.,  No.  342. 
Ricken,  Bliitterpilze,  PI.  32,  Fig.  1. 

PILEUS  3-7  cm.  broad,  compact,  convex-plane,  often  wavy,  obtuse, 
viscid  (moist),  glabrous,  yeUowish-ochraceous  to  alutaceous-wMtisli, 
margin  pubescent  and  incurved.  FLESH  white.  GILLS  emar- 
ginate,  suMistant,  unequal,  whitish  then  argillaceous-cinuamon, 
edge  white-fimbriate  and  headed  with  aqueous  drops  in  moist 
weather.  STEM  4-6  cm.  long,  5-10  mm.  thick,  solid  or  slightly  hol- 
low, firm,  bulbous,  fibrillose,  ichite,  decorated  above  by  the  remains 
of  the  cortina  which  is  sometimes  annular.  SPORES  10-12  x  5-6 
micr.,  elliptical-ovate,  smooth.  CYSTIDIA  clavate.  ODOR  disa- 
greeahle.     TASTE  hitter. 
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Gregarious.  In  woods.  New  li'icliiiioiid,  etc.  Frequeucy  un- 
kuowu.     September. 

The  beaded  gills,  color  of  pileiis,  suhdistaiit  to  distant  gills,  odor 
and  taste  are  the  distinguishing  features.  Tlie  odor  is  somewhat 
of  radish. 

497.     Hebeloma   mesophaeum  Fr. 

Kj.ierisis,  183G. 

Illustrations:    Cooke,  111.,  PI.  411. 

IJieken,  Bliitterj.ilze,  I'l.  :?2,  Fig.  3. 

PILEUS  1-3  em.  broad,  campanulate  or  subcorneal  at  first, 
tlicii  Convex-expanded  and  sul»unil)onate,  sometimes  wavy  on  margin, 
slightly  viscid,  butf  to  wliitisli  on  margin,  brownish  to  chestnut  or 
rufous  on  disk,  glaltrons.  silky  sliining.  even,  the  maigin  ai  times 
decorated  with  the  delicate  remnants  of  the  dingy-while  coriina. 
(JILLS  soon  emarginate.  adnate,  close,  rather  broad,  whitish  at 
first  then  j)ale  rusty-j'.lutaceous,  edge  white-fimbriate.  STEM  4-(i  cm. 
long,  3-5  mm.  thick,  mostly  slender,  fleshy-fibrous,  equal,  si1ki/-fiJ)riI- 
losr.  sometimes  twisted,  mealy  at  ajK'X.  whitish,  becoming  dingy, 
witli   a  small    tul)ule.     ODOK   and   TASTf:  slight. 

<;i-egarious  to  sulMaes|>itose.  On  sandy  ground  among  grass  or 
on  bai-e  ground  in  woods,  fields,  etc.  Ann  Ari)or.  (M-lobei-.  Some 
times  fre(|nent. 

Know  II  !•>■  its  ratliei-  sihmII,  snltconical  iiilens  when  young,  its 
tongh.  e(|ual  stem,  pectiiiar  cast  to  Ihe  j)iUMis  and  lack  of  a  distincli\e 
odoi'.  'i'he  s|»oi-<'s  ai-e  rather  larger  than  the  size  given  by  .NLissee. 
hut  oiiierwise  it  agrees  well  with  I'^ries'  description.  The  stem  is 
at  first  .solid  but  develops  a  slight  tubule  in  age.  It  «lillers  from 
//.  Jiiciiiair  in  the  presence  of  a  cortina  which  sometimes  fcu-ms  a 
slight,  fngaeions  i-ing  on  the  stem.  iMied,  the  cap  and  stem  remain 
whitish  tan.  The  suilace  of  the  cap  is  often  (|ui!e  silky.  Kickrn 
sa\s  it  is  known  by  its  rnsiv  brown  llesli  when  old.  a  character  I 
ha\e  not   notic(*d. 

498.     Hebeloma    pregarium   I'k. 
X.  \.  Slate  Mns.   K'rp.    l!t.   is'.tC. 

I  'I  1.1  ;i    S    I  ..">  ;i  (111.   Innad.  iniin  .r.  obtuse.  sli;,ditly  \  isrid.   i-^a  belli  lie 
In     orjii  areiiiis  Ian.     M.niftimes     darker     on     di>k.     glabrons.     even. 
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FLESH  rather  thin,  ichitisli.  GILLS  aduate  at  first,  then  emar- 
giuate,  close,  thin,  rather  broad,  subventricose,  whitish  at  first 
then  rusty-cinnamon.  STEM  4-10  cm.  long,  2-4  mm.  thick,  slender, 
equal,  stuffed  then  Jiollow,  subcartilaginous,  fibrillose  below, 
slightly  mealy  at  apex,  pallid,  at  length  dingy-brown.  SPORES 
9-12  X  5-6  micr.,  variable,  elliptical,  smooth,  alutaceous-cinnamon  in 
mass.  CYSTIDIA  none.  ODOR  strong,  radishy  or  almost  lack- 
ing. TASTE  slightly  disagreeable.  CORTINA  scanty-,  fibrillose, 
evanescent. 

(Dried:  Pileus  rusty-tan  to  brown,  gills  cinnamon-brown,  stem 
sordid  brownish.) 

Gregarious.  Under  shrubbery  or  trees,  on  lawns,  etc.  Ann 
Arbor,  East  Lansing.     May,  June,  September,  October.     Infrequent. 

This  species  is  closely  related  to  H.  mesophaeum.  Its  spores  are 
the  same,  and  usually  it  has  a  similar  stature.  As  far  as  I  can  see, 
H.  gregarium  is  distinguished  from  H.  mesophaeum  only  by 
its  darker  gills  and  spores,  its  truly  convex  pileus  and 
sometimes  by  its  odor.  Specimens  identified  by  Peck  as 
his  species  were  compared  with  the  above.  It  has  been 
reported  by  Peck  and  others  as  occurring  in  October  and 
November  although  I  have  seen  it  also  in  early  spring,  a  seasonal 
distribution  quite  frequent  in  the  case  of  certain  species  of  mush- 
rooms. Its  cortina  and  general  appearance  suggest  a  Cortinarius; 
it  is  clearly  not  distantly  related  to  tliat  genus  and  I  suspect  has 
been  referred  to  it  more  often  than  to  Hebeloma.  On  drying  it  be- 
comes much  darker  than  H.  mesaphaeum,  as  the  latter  is  diagnosed 
above.    It  has  slender  sterile  cells  on  the  edge  of  the  gills. 

499.    Hebeloma  pascuense  Pk. 
N.  Y.  State  Mus.  Rep.  53,  1900. 

Illustrations:     Ibid,  PL  G,  Fig.  21-27, 
Hard,  Mushrooms,  Fig.  222,  p.  274. 

PILEUS  2-5  cm.  broad,  convex  then  plane,  obtuse,  viscid  when 
moist,  drown ish -clay  color,  tinged  rufous  on  disk,  becoming  pale 
(dry),  subhygrophanous,  glabrous,  innately  streaked  or  variegated 
by  fihrils,  margin  whitish  at  first  from  the  cortina.  FLESH  whit- 
ish. GILLS  adnexed,  becoming  ventricose  and  sinnuate,  rather 
broad,  close,  pallid  then  pale  ochraceous-cinnamon,  edge  white-fim- 
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biiate  at  first.  STEM  2-5  cm.  loug,  3-0  mm.  thick,  solid  or  apex 
hollow,  sometimes  with  a  tubule,  cortex  subcartilaginous,  fibrillose 
or  subfloccose.  apex  floccose-scurfy,  often  somewhat  twisted  or 
curved,  pallid  but  soon  darker  or  tinged  umber  toward  base.  COR- 
TINA cobwel»bv,  evanescent,  slight  remnants  at  apex  of  stem  or  on 
margin  of  pileus.  SPORES  8-10  x  4-6  micr.  (mostly  8-9  x  4-5) ,  ellip- 
tical, smooth,  i)ale  ochraceous-cinnamon  in  mass.  CYSTTDIA  none; 
sterile  cells  on  edge  of  gills  are  prominent,  cylindrical.  40-50  x  4-5 
micr.     ODOR  radishy. 

Gregarious  or  subcaespitose.  On  denuded  or  grassy  soil  in  o]>en, 
pastured  woods  or  similar  places,  often  on  sterile,  gravelly  soil. 
Washtenaw  County.  May  and  June  (as  early  as  May  3).  Frequent 
locally. 

This  Hebeloma  loves  sterile  or  gravelly  soil  which  has  scanty 
grass.  It  is  early  with  us,  although  Peck  reports  it  for  October. 
In  its  seasonal  habit  it  corresponds,  therefore,  wath  H.  gregarium 
from  which  it  differs  in  size,  color,  and  its  smaller  spores.  Peck 
says  it  is  closely  related  to  H.  fastihile  but  is  smaller,  with  a  more 
slender  stem,  differently  colored  pileus  and  more  crowded  gills.  The 
margin  of  the  pileus  sometimes  shows  a  differentiated  brown  zone. 
Small  forms  are  easily  confused  witli  //.  hientalc,  except  for  the 
spores  and  the  presence  of  a  cortina. 

Section  II.     Dcnudati.     Cortina  lacking. 

500.     Hebeloma   sinapizans  Fr. 
Epicrisis,  1836. 

Illustrations :    Cooke,  111.,  PI.  413. 
Plate  XCVIT  of  this  Report. 

PILKT'S  (!  12  cm.  broad,  conijxici,  convex-exjianded,  obtuse,  risriil 
(moist),  glabrous,  even,  somewliat  irregular,  (ishi/  hroirn  to  clay- 
color  or  whitish-tan,  sordid.  1'1J]SII  ilijck,  sdli  in  auc  ( 1 1  IJ.S 
a<lnexed  to  deeply  emai-ginale.  hroml.  <dose.  dry.  pallid  llien  i>ale 
alntaceonscinnainon.  cih/r  t  iiiirc  mid  cnin-olor.  STIvM  sl()Ut.  (5-12 
cni.  long,  l.n^.."!  (111.  iliiik.  ligid.  lijiinl,  even  or  striate  above,  libi'il- 
lose,  n|i|M  r  pait  hrcoiniin/  s<iinn  rose-scaly  t'loiii  llir  tearing  of  tlir 
cuticle,  sliilVed  liiii  soon  cavcnions.  irliilr  then  dingy,  apex  s(|nanin- 
lose  Ibtccose.  Sl'OIM-S  broadly  elliptical,  hyaline  apicniale  at  both 
ends,  obscurely  rough,  II  KI.\7S  micr.,  jtalc  cinnaiiion  in  mass. 
r'VS'i'IDI.K    iioiir.      (»|M)K   and   'IWSTi:   nsnallv   slron;:ly   of   radish. 
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In  troops,  8iibcaespito.se  or  gregarious.  On  the  ground,  wooded 
hillsides,  oak,  maple  and  beech  woods.  Washtenaw  County.  Septem- 
ber.    Infrequent. 

This  is  one  of  our  largest  and  most  luxurious  Hebelomas,  appear- 
ing after  heavy  rains.  The  stout,  scaly-torn  white  stem,  lack  of 
cortina,  broad  gills  and  large  spores,  distinguish  it.  In  age  and 
in  wet  weather  it  decays  rapidly.  Fries  says  it  is  solitary,  but  with 
us  it  grows  in  troops  as  described  by  Stevenson,  often  forming 
dense  rows  along  hillsides  where  Cortinarii  flourish.  Cooke's  fig- 
ures illustrate  our  plant  well.  It  approaches  H.  sitmosum  Fr. 
(sense  of  Eicken). 

501.     Hebeloma   crustuliniforme  Fr. 
Epicrisis,  1836. 

Illustrations :    Michael,  Fiihrer  f .  Pilzfreunde.  Vol.  II,  No.  69. 
Engler  and  Prantl.  I,  1**,  Fig.  117,  p.  212. 
Swanton,  .Fungi,  PI.  40,  Fig.  5-6,  1909. 
Cooke's  Illus.,  PI.  507. 
Ricken,  Bliitterpilze,  PI.  32,  Fig.  2. 
Plate  XCVII  of  this  Report. 

PILEUS  4-8  cm.  broad,  broadly  convex,  then  plane,  subrepand, 
slightly  viscid  (moist),  glabrous,  even,  pale  whitish-tan,  disk  reddish 
or  yellowish,  zoueless,  margin  at  first  incurved.  FLESH  thickish. 
rather  firm,  white.  GILLS  adnexed,  crowded,  narrow,  rounded 
behind,  thin,  whitish  then  watery  cinnamon-brown,  edge  crenulate 
and  headed  with  drops  when  young  or  moist.  STEM  4-8  em.  long. 
4-6  mm.  thick,  equal  or  subbulbous,  stuffed  then  hollow,  somewhat 
floccose-squamulose,  glabrous  beloAV,  Avhite  or  whitish,  pruiuose  at 
apex.  SPORES  10-12  x  5-7  micr.,  apiculate,  ovoid  elliptical,  smooth, 
pale  brown.  Sterile  cells  on  edge  of  gills,  cylindric-saccate,  24-30  x  6 
micr.,  abundant.  ODOR  strong  of  radish.  TASTE  disagreeable. 
Said  to  be  poisonous. 

Solitary  or  gregarious,  sometimes  forming  interrupted  rings.  In 
frondose  grassy  woods.    Washtenaw  County.    October.    Infrequent. 

The  description  given  above  is  that  of  the  continental  mycologists. 
My  OAvn  notes  and  si)ecimens  were  lost. 

Form  minor:  is  snmller,  pileus  2-3  cm.  broad.  It  has  no  cystidia 
on  the  sides  of  the  gills,  and  the  spores  measure  8-10  x  5-7  micr. 
Sterile  cells  on  the  edge  of  the  gills  are  clavate  at  the  apex.    The 
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edge  of  the  gills  exiules  drops.  Found  in  the  same  woods  as  the 
type. 

Form  splKn/iiopltiliini:  These  plants  grew  (in  diMisc  sjiliagnnm. 
PILEUS  4  7  cm.  hroad.  STEM  7  9  cm.  by  5-8  mm.  There  are  no 
cystidia  on  The  sides  (►f  the  gills;  the  sterile  cells  on  the  edge  are 
slender,  slightly  thickened  below,  cylindrical  above.  The  edge  of 
the  gills  distils  drops.  The  (xbir,  when  the  jilants  are  fresh,  is  sim- 
ilar to  alcohol  ethers.  Otherwise  as  the  type.  See  Plate  XCVII  of 
this  Keport. 

The  most  striking  characteristic  of  this  species  and  its  varieties  is 
their  habit  of  distilling  drops  from  the  gills  when  fresh  or  moist. 
In  this  respect  it  imitates  //.  fastibilc,  bnt  lacks  the  cortiua  and 
has  more  crowded  gills.  It  is  considered  poisonous,  and  is  said  to 
be  called  ''poison-pie"  in  England,  no  doubt  because  the  color  of  the 
cap  simulates  a  baked  pie  crust.  In  dry  weather  it  is  easily  confused 
with  otlier  sj)ecies,  and  the  occurence  of  the  forms  mentioned  above 
shows  tliat  it  needs  further  study.  It  does  not  seem  to  be  as  com- 
mon here  as  in  Europe. 

502.     Hebeloma   hiemale  Bres. 

Fnngi  Tridentini,  1892. 
Illnsiialioii  :      Ibid,    I'l.    ICO. 

•IMLI'rS  rather  th'sliy.  l' 4.r>  cm.  l»road,  convexsubhemisj)herical 
ijit'ii  |:l;iiic  and  gilibons  or  depressed,  viscid,  glabi-ons,  mai-gin  at 
lirsl  iii\(iliile  and  \\bil<'  tloccnbise.  |»ale  aliilaceous.  niarketl  by  a 
cnislnline  centei-  or  liroad  zone.  (illJiS  crowded,  white  liien  iq-gil- 
bice<tMs  snbcinnamon,  edge  white-lloccose.  sinnate-adnate  or  adnexeil 
nnd  almost  lice.  STEM  2'.',  cm.  long,  ."»  7  mm.  thick,  white,  becoming 
yelbtwish  Im'Iow,  stnlTed  then  somewhat  hollow.  e(|nal,  snlilibi-illose. 
ajM'X  white  liirliiraceons.  S|»ores  ob\-ersely  pyiiroini.  Ill  1.".  x  ('»  7 
micr.,  g(dden  yellow  under  the  microscope;  b;isi(li;i  cla\ate,  :!((:'..">  x 
7S  mici-.     (H>(>H  scai-cely   any.     T.\STIO  somewhat    bitter. 

■*.\  ppio;icliiiig  nearest  to  //.  ciKst  iiUnifttnni  ,  from  which  it  dilVei-s 
by  its  conslanlly  smaller  stature  and  sc;ircely  noi  icenble  odor." 

'I'Im-  dcscrii'l  ion  is  llial  i>\'  r.rcsmlohi.  as  m\  own  notes  ;ire  not 
lull  cnoui^li.  it  is  with  some  hcsituncy  included  under  .Michig;iu 
sjiccics  but  is  s;ii(l  lo  occur  in  the  I'liited  St;ilcs  and  is  easily  con- 
liisnl  w  ilh  till'  iMTic.  lin;;.  1  I  is  ;il  least  of  \  ;duc  to  m;dvc  llrcsadola's 
dcscriiil  imi   :iccr<siii|r   in    l!n;:li^h. 
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503.    Hebeloma   longicaudum  Fr. 
Syst.  MycoL,  1821. 

Illustrations:    Cooke,  111.,  PL  415. 

Gillet,  Champignons  cle  France,  No.  309. 
Berkeley,  Outlines,  PL  9,  Fig.  2. 
Kicken,  Bliitterpilze,  PL  33,  Fig.  2. 

PILEUS  3-6  cm.  broad,  convex-expanded,  subumbonate,  glabrous, 
viscid  (moist),  even,  somewhat  irregular,  pale  ochraceous-tan,  becom- 
ing whitish.  FLESH  soft,  watery,  white.  GILLS  arcuate-adnate 
then  emarginate,  medium  broad,  narrowed  behind,  crowded,  whitish 
then  pale  clay-color,  edge  minutely  fimbriate.  STEM  5-10  cm. 
long,  4-9  mm.  thick,  ivliite,  equal,  subbulbous  below,  stuffed  then 
somewhat  hollow,  fragile,  fibrillose-striate,  mealy  at  apex  or  through- 
out. SPOKES  obliquely-elliptical,  inequilateral,  narrow  at  one  end, 
smooth,  12-15x6-7  micr.  CYSTIDIA  none.  Sterile  cells  slender^ 
slightly  enlarged  at  base,  numerous  on  edge  of  gills.  ODOK 
scarcely  noticeable  or  none.       TASTE  mild,  not  of  radish. 

Gregarious.  In  or  near  cedar  and  tamarack  swamps,  sometimes 
on  sphagnum,  sometimes  on  rich  humus.  Ann  Arbor,  New  Rich- 
mond.    September-November.     Infrequent. 

The  white  stem,  medium  size,  lack  of  cortina  and  large  spores 
distinguish  this  species.  The  white-stemmed  species  of  Hebeloma 
are  quite  distinct  from  those  with  sordid  or  brownish  stems, 
although  the  former  may  become  dingy  or  brownish  by  handling. 
The  gills  are  at  first  adnate-decurrent  and  often  do  not  become 
emarginate  until  late  maturity,  a  character  found  in  several  other 
species.  European  authors  do  not  agree  upon  the  size  of  the  spores 
for  this  species  and  usually  give  smaller  spores;  but  our  plant 
agrees  so  well  with  descriptions  and  the  figures  referred  to  above 
that  it  seems  best  to  place  it  here.  It  differs  from  H.  elatum,  for 
which  Massee  gives  large  spores,  by  its  lack  of  a  radish  odor,  and 
the  smaller  average  size  of  the  pileus.  Two  other  related  species 
with  persistently  white  stems  were  found  at  New  Richmond:  (a) 
had  a  more  slender  stem  up  to  9  cm.  long,  tapering  downward, 
flocculose  at  apex,  elsewhere  innately  fibrillose-striate;  its  pileus 
was  up  to  7  cm.  broad,  yellowish  ochre  on  disk  and  white  on  margin ; 
gills  rather  broad;  odor  none,  (b)  was  smaller,  with  a  stem  about 
5  cm.  long,  hollow  and  torn-scaly  as  in  H.  sinapisans ;  its  cap  was 
testaceous-tan  and  it  had  a  radishy  odor.  Both  forms  had  spores 
9-12x5-6  micr.  in  size.     They  need  further  study. 
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504.  Hebeloma  albidulum  Pk. 
X.  Y.  ^>lale  Mils.  Rep.  54,  1901. 

PILEUS  .3  0  cm.  broad,  convex-expanded,  obtuse,  glabrous,  viscid 
(moist),  din';;:y-w'hite,  butf,  or  tiuged  ochraceous  or  grayish,  even. 
FLE8H  wliite,  thick  on  disk.  GILLS  adnexed,  emarginate,  narrow, 
croicdcd.  whitish  then  isabelline  to  pale  rustv-brownish.  minutely 
white-fimbriate  on  edge.  STEM  IM)  cm.  long,  4-10  mm.  thick,  eciual 
or  subbulbous  at  base,  glabrous  and  innately  silky  shining ,  stuffed 
then  liollow,  ichite,  pruinose  at  apex.  SPORES  ellii)tical,  in- 
ecpiilatei-al,  10-12.5  x  5-7  micr.,  pale-brownish  under  the  microscope, 
smooth.  CYSTIDIA  rather  abundant  on  sides  and  edge  of  gills, 
cyVindrical,  slender,  obtuse,  about  75x5-6  micr.  Odor  none;  taste 
mild. 

(Dried:  Pileus  rufous-brown  to  tan;  gills  rusty-brown;  stem 
pallid  to  dingy  white.) 

Gregarious  to  subcaespitose.  On  the  ground,  mixed  or  frondose 
woods.  Ann  Arbor,  New  Richmond.  September-October.  Infre- 
quent. 

Detinitely  known  by  its  peculiar  C3'lindrical  cystidia ;  its  dingy- 
white  or  ochraceous-buff  i)ileus,  white  stem  and  narrow  gills  also 
help  to  place  it.  It  is  related  to  H.  album  Pk.  which  has  larger 
spores,  measuring  12-lG  x  G-8  micr.,  and  a  more  persistent  white 
pileus  and  stem.  Both  II.  albidulum  and  11.  album  can  be  easily  dis- 
tinguished from  H.  sarcophyllum  which  is  also  a  pure  white  species, 
by  the  j)ink  gills  of  the  latter.  If.  n<uro})]ii/lluui  Atk.  may  also  be 
cniiriiscd  with  it.  Some  of  uur  spt'ciiiiciis  had  a  rallicr  abni|»t, 
<»lili(|iit'  Mini  margiiiatc  l»ull»,  in  this  i-csju'ci  approaciiiiig  ( 'oiM  iiiarii, 
hilt  fresh  young  sitccimens  lack  the  cortina.  The  gills  antl  spores 
have  a  peculiar  shade  of  brown,  showing  their  relation  to  11.  aar- 
cophijllum. 

505.  Hebeloma    simile  sp.  nov. 

T*TLET'S  20  cm.  hi-oail,  convex  expanded,  whilisli  tinged  ochi-a- 
(■(MMis,  snb\  iscid  i  moist  i .  Inst  re  dnll  (  dry  i ,  glal»rons.  even.  FL1']SH 
llii'k  on  disk,  while.  <ilLI.S  adnale  al  tirsl.  l»econiiiig  einarginale, 
rallii  r  broad.  n(»t  crowded,  vcn  I  I'icose,  Ihin.  wiiilish  then  ainlaceons. 
edge  niinnlely  lloccose  deiil  icniale.  nol  coslate.  S'I'll.M  .IS  cm.  long, 
2  ."">  mm.  ihjtk,  shndrr,  e(|nal.  iml  bulhuiis.  irhilf,  llnrcn.sr  In  iiDiih/ 
tlnuin/liniil.    tihilnescen  I .     at     len;;lh     iiinalely     tilnilhise  s|  i-ial  nlale, 
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stuffed  with  a  persistent  pith,  white  witliiu  and  without,  texture 
fibrous.  SPOEES  fusiform-elliptical,  inequilateral,  smooth  or  ob- 
scurely rough,  apiculate,  11-13  x  6-7  micr.  CYSTIDIA  none.  Sterile 
cells  on  edge  of  gills,  clavate-thicJcened  at  apex,  55-65  micr.  long. 
ODOR  and  TASTE  slightly  of  radish. 

(Dried:  Pileus  and  stem  whitish,  dingy;  gills  cinnamon- 
brown.) 

Gregarious.  On  the  ground,  in  copses,  woods,  etc.,  among  grass. 
Ann  Arbor,  Detroit.     September-October.     Infrequent. 

Differs  from  H.  neurophyllum  Atk.  in  the  lack  of  costate  gills,  the 
persistent  pitli  of  tlie  stem,  smaller  spores  and  broader  gills.  Its 
sterile  cells  are  clavate-thickened  like  the  upper  portion  of  many 
paraphyses  among  the  Pezizaceae,  a  character  which  is  said  to  be- 
long to  the  sterile  cells  on  the  gills  of  H.  neurophyllum  Atk.  It 
differs  from  H.  album  Pk.  by  the  broader  gills,  floccose-mealy  stem 
and  smaller  spores;  and  from  H.  alhidulum  by  the  lack  of  cystidia, 
broader  gills,  etc. 

506.    Hebeloma   sarcophyllum  Pk. 

y.  Y.  State  Cab.  Rep.  23,  1872. 
Illustrations :     Ibid,  PI.  I,  Fig.  7-11. 

PILEUS  3-6  cm.  (or  more)  broad,  chalk-irhite,  becoming  dingy 
white,  convex,  obtuse,  glabrous,  subviscid  (moist),  soon  dry,  even. 
FLESH  white,  thickish.  (ilLLS  rather  narrow,  adnexed,  deeply 
emarginate,  close,  deep  rose  to  flesh  color,  edge  minutely  fimbriate. 
STEM  3-S  cm.  long,  I-S  mm.  thick,  equal  or  tapering  upward,  clavate- 
bulbous  at  iir^t, white,  firm,  stufted  by  a  persistent  pith,  finally  hol- 
low, fibrillose,  glabrescent,  minutely  scurfy-mealy  at  apex,  subshin- 
ing.  SPORES  ventricose-elliptical,  subinequilateral,  ovate-pointed 
at  both  ends,  obscurely  rough,  at  first  deep-flesh  color  in  mass,  but 
changing  to  dark  brown,  9-12  x  5-6  micr.  STERILE  CELLS  on  edge 
of  gills,  cylindrical,  slender,  5-6  micr.  diani.  CYSTIDIA  similar, 
rarely  found.     ODOR  subfarinaceous,  TASTE  bitterish. 

Solitary,  scattered  or  gregarious.  On  grassy  ground,  in  frondose 
or  mixed  woods.  Ann  Arbor,  Huron  Mountains.  June-August. 
Infrequent. 

Remarkable  for  the  deep  pinkish  color  of  the  mature  gills  and 
spores  which  simulate  those  of  a  Psalliota.  There  is  no  cortina, 
else  the  shape  and  structure  of  the  spores  would  indicate  a  Cor- 
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tinai'ius.  The  spores  lose  their  pink  (•oh)r  in  tlie  herbarinni.  Lux- 
uriant specimens,  with  caps  15  cm.  across,  have  been  found,  whose 
surface  was  minutely  silky-floccose.  When  fresh  the  plants  present 
a  beautiful  appearance  because  of  their  chalky  whiteness  of  ca])  and 
stem  as  contrasted  with  the  deep  flesh-colored  gills.  It  is  an  aber- 
rant species  and  approaches  the  genus  Entoloma. 

507.     Hebeloma   album  Pk. 
N.  Y.  8tate  Miis.  Kep.  54,  1901. 

Illustrations:     Ibid.  Tl.  G,  Fig.  1-7. 

X.  Y.  State  Mus.  Bull.  139,  PI.  117,  Fig.  1-6,  1910. 

"•PILEUS  2.5-5  cm.  broad,  flesh}',  lirni,  convex  bccouiing  nearly 
])lane,  or  concave  by  the  margin  curving  ui)ward,  glabrous,  subviscid, 
u-ftite  or  ycUoicish-ivhitc.  FLESH  white.  GILLS  thin,  narroic,  close, 
sinuate,  adnexed,  whitish  becoming  brotvnish-ferniginous.  STEM 
3.5-7  cm.  broad,  4-C  mm.  thick,  equal,  firm,  rather  long,  solid  or 
stuffed,  slightly  mealy  at  the  top,  white.  SPORES  subellipsoid, 
pointed  at  both  ends,  12-10  x  G-S  micr.'' 

Specimens  sent  from  Detroit  have  been  referred  by  Peck  to  this 
species.  Its  large  spores,  narrow  gills  and  white  or  almost  white 
cap  dislinguisli  it  from  rclatcil  si»ecies.  Compare  //.  albidi(liini. 
If.  siiiiilc  and  //.  .siircojdii/lltdit. 

508.     Hebeloma    colvini   Pk. 
X.  Y.  Stiltc  Mils.    Kep.  I'S.   ISTC). 

*'I'1IJ]I'S  L' 7..")  (III.  ln(i;i(l,  (oiiM'x  or  nearly  plane,  siiiiiei  iines 
giblxdi.s  (»r  bioadly  iniiboiiale.  rarely  ceiil  rally  depr<'ss«'d,  glabrous, 
grayish  (»r  aliilarediis  with  an  <i<lii  aceous  liiit.  (ilLLS  close,  iii'oad. 
siiniate.  adiiexeil,  whiiisli,  liecoiniiii;  lirow  iiisli ocliraceous.  STI^.M 
2-S  cm.  long.  "_' i;  nmi.  lliicK,  eijiial.  Ilexiioiis,  silky  liin-illose,  sliilVcd 
or  hollow  above,  soliil  low  aid  llieliase.  wliilisli.  SIM  HJ  IIS  ellipsoid, 
l()12x5()  iiiicr.  Siimly  soil  in  open  jilaces.  Tlie  inyceliiiin  binds 
I  he  sand  in  lo  a  glol)ose  mass  w  liicli  adiieies  lo  (lie  liase  of  I  he  slein." 

The  desci"i|)l  ion  is  I  ha  I  (d'  I'erk.      One  collect  ion  at   New  Kichnioinl 
is  closely   related.      The   jilanls  gicu    in   sand    \\hi<li    adhered    to    (he 
ca|i  and   stem.      <>iii-   |. hints   \aiied    lioin    the   I  \  pe   in    lia\iiig   narrow 
gills  ami   a   soliil  stem   wliirh   ln'come--  ia\ernoiis. 
lit 
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509.     Hebeloma   syrjense  Karst. 

PILEUS  2-5.5  cm.  broad,  convex-expanded,  firm,  glabrous,  viscid, 
provided  with  a  gelatinous,  separable  pellicle,  even,  rufous  or  brick- 
red,  fading  to  ocliraceous-brown,  margin  at  first  incurved.  FLESH 
toughish,  pallid  or  tinged  rufous-broAvn.  GILLS  adnate  at  first, 
then  emarginate,  close,  moderately  broad,  whitish  then  rufous- 
brown  to  cinnamon-brown,  edge  obscurely'  flocculose.  STEM  4-6 
cm.  long,  3-5  mm.  thick,  subequal  or  attenuated  downward,  floccose- 
8caly  above,  glabrescent  below,  toughish,  elastic,  stuff'ed  then  hollow, 
whitish,  becoming  sordid  brownish  below,  even.  SPORES  elliptical, 
inequilateral,  apiculate,  smooth,  8-10.5  x  5-6  micr.,  pale  rusty-cinna- 
mon in  mass.  CYSTIDIA  none.  Sterile  cells  short,  slender,  cylin- 
drical, on  edge  of  gills.     ODOR  slight.     TASTE  slightly  astringent. 

Gregarious  or  caespitose.  On  the  ground  in  frondose  woods. 
Ann  Arbor.     Sei)tember-October.     Infrequent. 

This  species  has  the  appearance  of  a  Cortinarius^  but  no  cortina 
is  present  in  the  3'oung  stage;  on  this  account  it  is  also  to  be  dis- 
tinguished from  H.  testaceum.  The  brick-red  color,  caespitose 
stems  and  separable  pellicle  are  characteristic  features.  The  some- 
what tough  texture  is  also  a  marked  character.  When  young,  the 
pileus  is  often  bay-brown  and  in  age  may  become  irregular  or 
repand. 

510.     Hebeloma   magnimamma  Fr. 

Hymen.  Europaei,  1874. 
Illustration :    Cooke,  111.,  PL  508. 

PILEUS  1-2  cm.  broad,  nmbonate,  convex,  brick-red  (moist), 
paler  on  margin,  fading,  glabrous,  viscid  (moist),  even.  GILLS 
adnate,  close,  thin,  iiarrow,  width  uniform,  ochraceous-isabelline, 
edge  white-fimbriate.  STEM  3-4  cm.  long,  1-2  mm.  thick,  equal,  even, 
glabrous,  narrowly  fistulose,  pallid-ochraceous,  apex  pruinose. 
SPQRES  elliptical,  smooth,  mostly  with  a  large  nucleus,  7-9  x  4-5 
micr.  Sterile  cells  on  edge  of  gills  numerous,  narrow-cylindrical, 
about  65  X  4-5  micr. 

Gregarious.  Ground  in  cedar  swamp.  New  Richmond.  Septem- 
ber.   Rare. 
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Flammula    f'r. 
(From  the  Laliii.  jininiixi.  a  llanie.) 

Ochre-bi'owii  to  riisty-spored.  Stem  central,  continiioiis  with  the 
pileus.  witlioiit  an  aniinlns,  ficshi/  or  fihroits;  partial  veil  in  the  form 
of  a  tibrillose  or  subarachnoid  cortina,  evanescent.  Gills  admit c  or 
subdecurrent  at  first.  Spores  dark  hrown,  rustyhroicn  or  riisti/- 
yeUoir.     Pileus  viscid  or  dry.    Mostly  on  wood. 

Fleshy,  putrescent,  lignicolous,  rarely  terrestrial  fungi,  char- 
acterized by  the  habitat  and  the  spore-color.  To  be  separated  from 
Pholiota  by  the  non-membranous  inner  veil;  from  Hebeloma  by  the 
darker  brown  or  rusty-yellow  gills  and  spores;  from  Naucoria  by  the 
fleshy-tibrous  stem;  from  Continarius  by  the  habitat  on  wood.  It 
corresponds  to  Hypholoma  of  the  puri)le-spored  group  in  habit.  By 
reason  of  the  bitter  taste  or  odor,  the  Flammulas  aic  not  attractive 
for  fo(»<l.  and  altlxnigli  no  delinile  information  is  available  to  ]»rove 
that-lhcv  arc  not  ('(lilih'.  they  aw  usually  considcrccl  unpalatable 
and  looked  u})on  with  susjticion.  The  genus  is  dillicult  and  the 
species  appear  t(t  run  into  one  another.  They  occur  mostly  in  the 
northern  forests. 

The  PILlCrs  is  often  very  viscid,  with  a  separable  i)ellicle,  or,  in 
the  section  Sapineae,  with  a  dry  adnate  cuticle;  it  is  usually  tinged 
with  yellowish,  olivaceous  or  fuscous  hues.  The  margin  or  surface 
is  sometimes  dotted  with  tliin,  lilu-illose  scales  but  itecomes  denmkMl 
in  age  or  after  rains;  it  is  tiierefore  important  to  obtain  fresh  jUants 
f(»i'  study.  The  lil>rillose  corli/id  is  ni(»re  copions  in  .some  species 
iliaii  ill  others  ami  this  fact  iimsi  l»e  kcpi  in  iiiiiid.  The  (ilLLS  are 
icferred  to  by  aiilhois  as  adnalc  (Irciii  rent  and  some  entphasi/.e  the 
<lecurrent  charai  ici-  as  a  means  of  rccogni/ing  the  genus;  there  is. 
howcsei-,  consideiable  \arialion  in  this  res|ie(l.  and  nioi-e  often 
the  gills  are  adnale  oi-  slightly  rounded  lichind  and  in  age  nia\ 
become  eniarginalc  as  in  rclalcil  ^eiieia.  'I'lie  color  of  liie  gills  at 
nialiirilv  is  conili  I  ioncd  \>\  llie  spores  and  is  niaiUcdly  dill'ci-cnl  in 
(he  first  and  last  section.  / '.  /xili/chrod  is  uni(|iie  by  tiie  gray  and 
pin|»lish  hues  which  (loud  them.  /'.  <arhoii(ir'ui  has  dark  dirty- 
brown  gills.  In  the  lasl  section  ihey  ai-e  lii-ighl  rusty  oclii-c  oi- 
yellow.  The  S'I'IO.M  is  ilesliy  or  libnms,  usually  more  or  less  libril 
lose,  glabrescent.  mostly  naked  at  the  a|»e.\  and  with  a  tendency  to 
liei  onie  ilarker,  sordid,  blown  or  rusly  in  age.  especiallv  at  oi' 
low  ard  the  base.  The  Sl'(  HJIIS  are  usually  elli|il  ical  or  o\  al.  siiiooih 
oi-  slightly   rough  under  high   magnitical ion.     .\   sjiore  |iiiiii    is  \cry 
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important  for  the  diagnosis  of  species,  because  of  tlie  considerable 
difference  in  the  colpr.  CYSTIDIA  are  present  and  rather  abund- 
ant on  the  sides  and  edge  of  the  gills.  The  ODOR  is  an  important 
character  and  was  frequently  employed  by  Fries,  especially  in  the 
Monographia,  to  separate  the  species.  The  TASTE  is  often  bitter, 
sometimes  strong,  and  tends  to  turn  awaj^  the  searcher  who  is  after 
edible  mushrooms. 

The  species  are  not  yet  well  understood,  especially  in  this  country. 
Peck  has  described  some  twenty-five  species  but  most  of  these  are 
poorly  known.  Only  about  half  of  my  different  collections  have 
been  included  here  since  the  rest  are  still  doubtfully  determined. 
Few  species  seem  to  be  common  at  least  in  the  southern  part  of  the 
State  but  it  is  likely  that  more  species  occur  in  the  north  during^ 
favorable  seasons. 

Key  to  the  Species 

(A)     Pileus    dry,    golden-tawny,    minutely    floccose-scaly ;     gills    chrome- 
yellow.     519.     F.  sapinea  Ft. 
(AA)     Pileus   glutinous,    viscid,    subviscid    or   moist, 
(a)     Gills    grayish    to    olive-purplish-fuscous;     pileus     glutinous,     with. 

superficial  scales.     511.    F.  polychroa  Berk, 
(aa)     Gills  without  gray  or  purple  tints, 
(b)     Pileus   6-12   cm.   or  more  broad,   viscid,    flesh    white.     512.     F^ 

lubrica  Fr. 
(bb)     Pileus  3-8  cm.  broad,  glutinous;  flesh  white.     513.     F.  lenta  Fr. 
(bbb)     Pileus   2-7   cm.   broad;    flesh  yellowish. 

(c)     Gills  smoky-brown  to  fuscous-brown;   pileus  not  truly  yellow.. 

514.     F.  ca7-bonaria  Fr.  var. 
(cc)     Gills  yellow  or  pallid-ochraceous. 

(d)     Pileus  with  viscid  or  glutinous  separable  pellicle, 
(e)     Pileus  sulphur-yellow,  with  fulvous  center;   stem  slender^ 

flesh  thin.     515.     F.  spumosa  Fr. 
(ee)     Pileus  pale  ochraceous-olivaceous-buff ;    flesh    thick.     517. 
F.  gummosa  Fr. 
(dd)     Pileus  without  a  viscid  pellicle. 

(e)     Odor    strong,    bitter;    pileus    pale,    cadmium-yellow,    lubri- 
cous; stem  elongated.     518.    F.  alnicola  Fr. 
(ee)     Odor  slight  or  none;  pileus  bright  yellow,  glabrous,  mar- 
gin cortinate.     516.     F.  flavida  Fr. 

Section  I.    Phaeotae.     Spore  mass  sordid  brown.    Pileus  with  a 
more  or  less  viscid  or  glutinous,  separable  pellicle. 

511.     Flammula   polychroa  Berk. 

Lea's  Catalog,  Plants,  Cinn.  1844, 

Illustrations:     Atkinson,  Mushrooms,  Fig.   147,  p.   156,   1900. 
Moffatt,  Chicago,  Xat.  Hist.  Surv.,  Bull.  No.  YII,  Part  I,  PL 
10,  Figs.  1-2,  1909. 
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PILEUS  3-7  cm.  broad,  broadly  convex,  then  expanded,  obtusely 
depressed,  sometimes  broadly  umbonate,  very  viscid,  varying  dull 
orange  to  ydloicisli  on  disk,  paler  yellowish  toward  the  olive  or 
greenish  margin,  in  age  variegated  yellowish-olivaceous-brown, 
at  first  decorated  toward  margin  hy  wedge-shaped ,  creamy  to  vina- 
ccous,  fihrillose,  detersile,  delicate  scales,  concentrically  arranged, 
the  outermost  forming  an  interrupted  fringe  at  the  edge  of  the 
pileus,  glabrescent  in  age,  margin  even,  at  first  incurved.  FLESH 
soft,  moist,  thick  on  disk,  thin  on  margin,  yellowish-white.  GILLS 
adnate,  rounded  behind  or  sinuate,  often  seceding  or  subdecurrent 
in  age,  rather  broad  behind,  tapering  anteriorly,  close  to  crowded, 
at  the  very  first  creamy-buff,  soon  grayish-fuscous,  finally  dark 
olive  purplish-gray,  edge  white-flocculose.  STEM  3-G  cm.  long,  3-5 
mm.  thick,  slender,  rigid-tough,  subequal,  curved,  solid-fibrous  with- 
in, in  age  hollow,  fibrillose  and  dotted  with  small,  recurved  scales 
up  to  the  evanescent  annul  us,  yellowish  above,  becoming  dull  red- 
<]ish-brown  below.  VEIL  rather  well-developed  at  the  first,  vary- 
ing wliite  to  vinaceous,  lilac  or  purplish-tinged,  floccose-fibrillose. 
SPORES  oval  or  short  oblong,  G-7.5  x  3.5-4.5  micr..  smooth,  dark, 
fuscous-brown  with  a  slight  purplish  tinge  in  niass.  CYSTIDIA 
numerous  on  sides  and  edge  of  gills,  subveiitricose  below,  lanccH)late 
above,  about  55  micr.  long. 

Solitary  to  subcaespitose.  On  l(»j;s,  sticks,  dead  branches,  etc., 
fi'oudose  and  mixed  coniferous  woods. 

^larquette.  New  Richmond,  Ann  xVrbor.  cic  'l'Iii(»ii,:;h(uil  the 
State.     July-October.     Rather  frequent. 

Tliis  species  is  distinguished  from  all  the  other  FlammulaV  l»y 
the  peculiar  color  of  the  gills  and  spores;  the  tint  of  gray  and 
purple  which  tliese  po.ssess  may  easily  lead  tlie  student  into  plac- 
ing it  among  tlie  ]>urple-spored  genera.  Tlie  other  characters, 
however,  ally  it  to  the  genus  Flammula.  The  colors  of  the  ])il(Mis 
are,  furthermore,  (piite  variable,  but  there  is  nearly  always  ;in 
olivaceous  tint  present,  especially  on  the  niar<,Mn  when  y(»niig.  The 
jtellicnlose  cap  is  usually  glutinous  .unl  when  fi-esli  dotteil  with  the 
Iriangulai-,  hairy.  a|i|iressed  scab's.  It  is  apparently  indigi'noiis 
to   America. 
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512.     Flammula   lubrica  Fr. 

Syst.  Myc,  1821. 

Illustrations:    Fries,  Icones,  PI.  110,  Fig.  1. 
Kicken,  Blatterpilze,  PI.  57,  Fig.  4. 

PILEUS  6-12  cm.  broad,  tough,  broadly  convex,  then  expanded^ 
obtuse  or  depressed,  tawny-orange  or  fulvous  on  disk,  yellowish  on 
margin,  sometimes  paler,  with  a  separable,  viscid  pellicle,  loosely 
scaly-dotted,  glabrescent,  even.  FLESH  whitish,  moist,  rather 
thick,  tinged  yellow  under  pellicle.  GILLS  adnate,  then  emargi- 
nate  or  seceding,  sometimes  subdecurrent  or  uncinate,  medium 
broad,  close  to  crowded,  sulphur-yellow  to  greenish-yellow,  then 
dingy-ochre  to  oUve-hroivn,  edge  minutely  fimbriate.  STEM  4-6  cm, 
long,  8-15  mm.  thick,  equal  or  slightly  tapering  downwards,  curved 
or  straight,  subbulbous  at  base,  spongy-solid  or  hollowed  by  grubs,, 
at  first  lohitish  tvithiti  and  icithout,  tinged  yellowish  or  at  base 
rusty-brown  in  age,  fibrillose.  SPORES  minute,  elliptical,  5-6  x 
3-3.5  micr.,  smooth,  pale  rusty -brown  in  mass.  CYSTIDIA  very 
abundant  on  sides  and  edge  of  gills,  ventricose,  obtuse,  45  x  12-15 
micr.,  rarely  longer.  ODOR  and  TASTE  mild  or  very  slightly  of 
radish. 

Gregarious  or  subcaespitose.  On  decaying  logs  in  mixed  or 
f rondose,  low  woods.  Bay  View,  New  Richmond.  September.  In- 
frequent or  local. 

Our  plant  departs  slightly  from  the  accepted  characters  for  the 
species.  It  is  known  by  its  large  size,  viscid  or  glutinous,  scaly- 
dotted,  yellow-tawny  cap  and  whitish  stem  when  fresh.  The  colors 
of  the  pileus  are  shown  in  the  figures  of  Fries,  although  a  fonn, 
such  as  is  shown  in  Ricken's  figure,  has  been  found  in  the  same 
locality  with  the  Friesian  plant.  The  flesh  of  both  forms  is  white 
in  the  fresh  plant.  The  color  of  the  spore-mass  indicates  the  next 
section;  but  it  must  not  be  confused  with  F.  spurn osa  which  is  a 
smaller  plant,  whose  cap  is  not  dotted  with  scales,  and  whose 
flesh  is  greenisli'vellow.  F.  lutrica  appears  to  bo  limited  to  the 
coniferous  regions  of  tlie  State. 
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513.     Flammula    lenta  Fr. 

Svst.  Myc,  1821. 

Illustrations:    Cooke,  111.,  I'l.  139  and  410. 
Gillet,  Champignons  «le  France,  Xo.  281. 
Kicken,  Eliitterpilze,  PI.  57,  Fig.  3. 

PILEFS  3-7  cm.  broad,  firm,  convex-expanded,  obtuse,  gJutinous, 
dotted  toward  margin  with  scattered,  concentric,  superficial,  fibril- 
lose  scales,  or  glabrous  and  white-silky  on  the  incurved  margin, 
dingy  icliitc  to  huff,  brownish-tan  on  disk,  even.  FLESH  pallid, 
slightly  thick.  GILLS  adnate-subdecurrent,  rather  narrow,  close, 
white  at  first  then  pale  alutaceous,  buff-color,  edge  minutely  white- 
tlocculose.  STEM  4-7  cm.  long,  8-11  mm.  thick,  varying  equal,  taper- 
ing down  or  subbulbous,  stuffed  then  narrowly  tubular,  firm,  floc- 
cose-pruinose  at  apex,  floccose-scaly  up  to  the  obsolete  annnlus, 
white,  becoming  brownish  toward  base  in  age.  SPOKES  elliptical, 
slightly  curved,  smooth,  pale,  5-7  x  3.5-4  micr.,  grayish-brown  in 
mass.  CYSTIDIA  abundant  on  sides  and  edge  of  gills,  lanceolate, 
ventricose,  obtu.se  at  apex,  50-55x12  micr.,  deep  in  the  subhjnnen- 
ium.    ODOR  and  TASTE  slight. 

On  decaying  logs  or  on  the  ground  among  dcltris  in  conifer 
woods.    New  Richmond.     September.     Infrequent. 

Known  by  its  pale  color,  glutinous  cap  and  the  reiunants  of  the 
whitisli  corliua  on  the  margin  of  the  cap  or  on  tlie  stem.  It  (litters 
from  /'.  liihricd  mainly  in  color,  especially  in  the  color  tti  the  gills. 
It  is  seldom  reported  in  this  country,  altho\igh  very  abundant  in 
Europe.  The  liesh  is  whiti'.  J/cbcloma  f/liitinosuni  also  has  a 
glutinous,  scaly-dotted  pileus,  but  the  gills  are  said  to  be  emargi- 
nate,  an<l  the  fiesh  of  the  stem  to  become  blackish  toward  the  base. 
(Ricken,  Bliitterpilze.  i  In  di-iei-  weather  the  pileus  is  less  viscid 
and  nniy  a|)pear  to  be  eniiicly  naked.  Ii  is  easily  mistaken  for  a 
llebeloma  because  of  its  pale  gills  and  its  rre<|uent  development 
on  the  ground.  Ihlnhmia  jKirvifnicI iim  I'k.  may  be  a  form  of  this 
species,  although   Peck  does  not   n  ptMl   an\    cystidia. 


488  THE   AGARICACEAE    OF   MICHIGAN  [ 

514.    Flammula   carbonaria  Fr.  var. 

Syst.  Myc,  1821. 

Illustration:     Cooke,  111.,  PL  412. 

PILEUS  2-6  cm.  broad,  pliant,  convex,  then  plane,  usually  de- 
pressed in  age,  more  or  less  viscid  or  subviscid,  pellicle  somewhat 
separable,  dull  crustuliiie  to  fulvous-yellov^'lsh,  dull  dingy -rujous- 
troicn  in  age,  disk  rusty -yellow,  glabrous,  even,  at  first  with  rem- 
nants of  cortina  on  edge.  FLESH  pallid  then  tinged  yellowish, 
rather  thin.  GILLS  adnate-subdecurrent,  sinuate  in  age, 
crowded,  rather  narrow,  at  first  pallid,  finatly  pale  smoky- 
di'own  or  fuscous-droivn,  edge  white-fimbriate.  STEM  3-5 
cm.  long,  3-5  mm.  thick  at  apex,  tajjering  downrcards,  tough,  rigid- 
elastic,  flexible,  dilated  and  cavernous  at  apex,  elsewhere  soon 
Jiollowed  in  form  of  tubule,  fibrillose,  at  length  dark  sordid-hrown 
or  smoky- fuscous,  curved  or  bulbillose  at  attached  base.  SPOKES 
elliptic-oblong,  smooth,  6-7.5  x  3.5-4  micr.,  pale  ochraceous  under 
microscope,  solid  fuscous-hroivn  in  mass.  CYSTIDIA  on  sides 
and  edge  of  gills,  scattered,  flask-shaped  to  subcylindrical,  variable, 
30-55  X  ljO-15  micr.     ODOR  and  TASTE  slight  or  mild. 

Solitary,  gregarious  or  caespitose,  on  roots,  sticks,  stumps,  etc., 
in  low,  swampy  woods  or  wet  places.  New  Richmond,  Ann  Arbor. 
September-October.     Infrequent. 

At  least  two  forms  have  been  referred  here:  a  small  plant,  with 
cap  2-3  cm.  broad,  growing  on  burnt-over  ground,  and  a  larger 
plant  not  always  on  charcoal  remains,  to  which  I  have  referred  my 
collections.  ""Cooke's  figures  illustrate  our  plants  well  except  in 
the  slightly  smaller  size.  The  principal  characteristic  is  the  color 
of  gills  and  spores,  in  which  it  approaches  F.  fuscus.  No  critical 
notes  of  such  a  plant  other  than  the  description  of  F.  carhonarius 
are  at  hand,  and  authors  vary  considerably  in  their  conception  of 
it  except  that  they  hold  closely  to  the  idea  that  it  occurs  always 
on  charred  soil  or  wood.  Hard  illustrates  what  appears  to  be  the 
small  form,  and  Ricken  likewise  emphasizes  the  small  size  in 
which  respect  they  follow  the  Friesian  tradition.  Under  this  name 
Peck  has  described  a  still  diff'erent  form,  whose  spores  measure 
7-10  X  4-5  micr.,  and  which  also  grows  on  charcoal  beds.  The  species 
clearly  needs  further  study  in  this  country,  as  it  is  not  likelj^  that 
either  Peck's  or  my  plants  represent  the  Friesian  species.  F.  high- 
landensis  Pk.  may  represent  the  true  species. 
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Section  II.  Cacspito^ie,  spores  rusty-brown  in  mass.  Caespitose 
or  crowded.     Pileus  with  subviscid,  subseparable  pellicle. 

515.     Flammula    spumosa  Fr. 

Syst.   Myc,   1821. 

Illustrations:    Fries,  Icones,  PI.  110.  Fig.  o. 
Cooke,  111.,  PI.  47."i. 
Kickeu,  Bliitteri)ilze,  PI.  57,  Fig.  5. 

PILEUS  2-5  cm.  broad,  convex-plane,  "with  viscid,  separable 
pellicle,  sidphur-ycUoif,  sometimes  greenish-tinged,  fulvous  on 
center,  paler  on  margin,  glabrous,  even,  sometimes  obscurely  vir- 
gate,  provided  when  young  Avith  a  yellowish-white  cortina  on  the 
margin.  FLESH  yelloicish  or  greenhli-ycUoirisli,  rather  thin. 
GILLS  adnate-emarginate  or  decurrent  by  a  tooth,  close,  moderate- 
ly broad,  sulphur-yellow  or  greenish-yelloic  at  first,  finally  pale 
ferruginous.  STEM  3-7  cm.  long,  3-7  mm.  thick,  often  sloider, 
equal,  hollow  by  a  narrow  tubule  which  is  at  first  stuffed,  fihrillose, 
yellowish  above,  soon  sordid  rusty-fulvous  toward  base.  SPORES 
elliptic-oval,  smooth,  G-8  x  4-5  micr.,  contracted  toward  one  end, 
CYSTIDIA  on  sides  and  edge  of  gills,  00-70  x  12  micr.,  lanceolate- 
ventricose.     ODOR  slight  or  of  radish. 

Gregarious  or  scattered.  On  the  ground  among  forest  debris  or 
on  mossy  logs,  etc.,  in  coniferous  regions  in  moist  places.  Mar- 
quette, Houghton,  J>;iy  A'iew.  New  Kichiiiond.  Detroit.  -Inly- 
Septend)er.     Rather  frciiuent. 

This  is  probal)ly  as  common  as  any  of  the  Flammulas  hut  is  to 
be  sought  in  tint  regions  once  covered  with  hemlock  or  pine.  The 
color  of  the  ])ileus  and  fiesh  varies  from  youth  to  age,  becoming 
darker  or  more  dingy,  and  individual  specimens  vary  from  sulphur- 
yellow  to  greenish-yellow  but  are  never  as  green  on  ihc  margin  of 
the  cap  as  F.  polyrhroa.  The  usual  <listinguishing  marks  are  the 
sulphur-yellow  margin  of  the  cap,  its  TmIvoms  to  lawny  ills!;.  th(» 
marked  viscidity,  the  slender,  l\l)rillose  sinii  ami  \\\v  vdlowish  oi- 
citron-yellow  fiesh.  The  spores  have  a  i-athcr  i  liaraitei-istjc  sliajte 
ns  i<iiiij);ir('(I  wifh   nearly  i-clatcil   spt'cjcs. 
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516.     Flammula   flavida  Fr. 

Syst.  Myc,  1821. 

Illustrations :     Cooke,  111.,  PL  111. 

Kickeii,  Bliitterpilze,  PL  58,  Fig.  1. 

"PILEUS  1-7  cm.  broad,  campaiiulate-expanded,  siibitmbonate^ 
moist,  not  viscid,  even,  glahroiis,  rather  regular,  bright  yellow 
(flavus),  sometimes  almost  sulphur-yellow  with  pale  fulvous  disk, 
decorated  along  the  margin  t)y  the  adherent,  white  or  pallid  remains 
of  the  cortina.  FLESH  white  then  yellowish.  GILLS  adnate, 
close,  thin,  rather  narrow,  at  first  white,  soon  yellowish  then  rusty- 
fulvous,  edge  white-fimbriate.  STEM  5-10  cm.  long,  6-10  mm.  thick, 
either  narrowed  or  enlarged  toward  base,  stuffed  then  hollow,  fibril- 
lose,  flavus-yellow,  rusty  toward  base,  at  length  entirely  rusty- 
brown,  sometimes  ivith  evanescent  annulus.  CORTIXA  whitish, 
SPORES  elliptical,  8-9  x  1-5  micr.,  smooth,  ferruginous.  CYSTIDIA 
clavate,  36-10x8-9  micr." 

Reported  by  Lonygear  from  Chandlers,  Michigan.  The  description 
is  adopted  from  the  Monographia  of  Fries,  with  additions  from 
Ricken.  It  seems  to  be  well-marked  by  the  non-viscid  pileus,  the 
shreds  of  the  cortina  on  its  margin  or  on  the  apex  of  stem  and  the 
spores. 

517.     Flammula   gummosa  Fr. 

Epicrisis,  1836-38. 

Illustrations:    Cooke,  111.,  PI.  111. 
Fries,  Icones,  PI.  116,  Fig.  2. 
Ricken,  Blatterpilze,  PI.  57,  Fig.  1. 

PILEUS  3-7  cm.  broad,  convex-plane,  at  length  subdepressed  or 
subumbonate,  witli  a  glutinous,  separable  pellicle,  even,  po7c  ochra- 
ceous  mixed  with  huff  and  olivaceous  hues,  glabrescent.  FLESH 
thick  on  disk,  concolor  when  moist,  paler  when  dry,  GILLS  ad- 
nate-subdecurrent,  broad  behind,  tapering  in  front,  close,  pale 
ochraccous-cinnamon,  edge  minutely  flocculose.  STEM  1-6  cm. 
long,  4-10  mm.  thick,  rather  firm,  subequal,  floccose-scaly  ahove, 
fibrillose  below,  stufl'ed,  pallid  ahove,  umber  downwards,  dull  red- 
dish-umber when  bruised  at  base.  SPORES  oblong-elliptical,  6-7 
X  3-4  micr.,  smooth,  pale  rusty-brown.  CYSTIDIA  scattered,  ventri- 
cose,  tapering,  15-50x15  micr.     ODOR  and  TASTE  mild. 
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Solitary  or  siibcaespitose  and  crowded.  At  the  base  of  stumps 
in  mixed  woods.    New  Kichmond.     >>eptember.     Kare. 

Our  specimens  are  well  illustrated  by  Cooke's  ti*j;ures.  The  species 
ditfers  from  F.  hihrUa  in  its  usually  glabrous  pileus  and  the  rustj'- 
red  base  of  stem ;  the  spores  are  slightly  smaller. 

518.     Flammula  alnicola  Fr. 

Syst.  Myc.  1821. 

Illustrations:    Cooke.  111..  V\.  U:\. 

Gillet,  Champignons  de  France,  No.  I'SL*. 

Grevillea.  Vol.  VI,  PI.  90. 

Kicken,  Blatten»ilze,  PI.  58,  Fig.  5. 

''PILEUS  5-7  cm.  broad,  convex  then  expanded,  obtuse,  not  truly 
viscid,  lubricous,  at  first  superficially  fibrillose  toward  margin, 
sometimes  minutely  scaly,  cadmium-yelloiv,  becoming  rusty  and 
sometimes  greenish.  FLESH  slightly  compact,  concolor.  GILLS 
snbadnate,  at  times  decurrent  or  rounded  behind,  broad,  plane,  at 
first  dinf/ypnJlid  or  yellowish-pallid,  at  length  ferruginous.  STEM 
5-10  cm.  long,  6-12  mm.  thick,  attenuated-rooting  at  base,  commonly 
curved  or  flexuous.  fihriUoHC,  at  fir.st  cadmium  yellow  then  becoming 
rusty.  COirnXA  manifest,  fibrillose  or  arachuoid.  SP()Ki:S 
elliptical,  9x4  niicr.  ODOK  strotui  (ittd  pun(/int,  hitter.  TASTE 
hitttr. 

'•On  old  stuiiips  ol'  IroiHlnsc  trees  especially  of  alder  and  willow." 
This  li;is  I)eeii  i-eporlcd  li-om  the  State,  but  1  have  found  no 
tyjiieal  si>eciuiens.  Kicken  desciihes  and  tigui-es  a  plant  with 
smaller  spoi-es,  which  departs  (•oiisiderai)ly  from  the  figures  of 
Cooke,  Gillet  and  those  in  <;re\illea.  The  description  given  above 
is  adr)i)te(l  from  that  <»!'  I'ries  in  Monograjthia,  and  the  ligui-es  of 
Cooke,  etc.,  lit  it  well.  /'.  dlnicoUi  should  be  i-eeogiii/.ed  by  its  long. 
rooting,  caespitose  stems,  by  the  ((dor  nnd  by  the  slioiig  bitter 
odor.  I'eek  repnils  it  fnim  the('atskill  and  Adirondack  Muimtains 
only. 
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Section  III.  Sapineae.  Spore  mass  ochre-yellow.  Gills  fulvous- 
golden  yellow.    Pileus  dry  or  nearly  so. 

519.    Flammula  sapinea  Fr. 

Syst.  Myc,  1821. 

Illustrations :  Fries,  Icones,  PI.  118,  Fig.  3. 
Cooke,  111.,  PI.  447. 

Michael,  Ftihrer  f.  Pilzfreunde,  Vol.  Ill,  No.  90. 
Moffatt,  Chicago  Nat.  His.  Surv.,  Bull.  7,  Part  I,  PL  9,  Fig.  2, 

PILEUS  2-7  cm.  broad,  firm,  convex,  then  subexpanded,  obtuse, 
golden-yellow  to  tawny,  paler  toward  margin,  velvety  or  minutely 
floccose-scaly,  dry,  at  length  fading  and  rimose-cracked.  FLESH 
thick,  yellowish.  GILLS  adnate,  plane,  rather  narrow,  thin, 
chrome-yelloiD  then  rusty-yellow,  edge  minutely  fimbriate.  STEM 
4-7  cm.  long,  6-12  mm.  thick,  rather  stout,  stuffed  then  hollow, 
sometimes  compressed  and  irregular,  fibrous,  innately  fibrillose, 
yellowish,  brownish  below  when  handled.  CORTINA  yellowish, 
scanty.  SPORES  elliptical,  6-8x4-5  micr.,  smooth,  rusty -yellow. 
ODOR  strong. 

Subcaespitose,  scattered  or  solitary.  On  wood  of  conifers  in  the 
north;  on  tamarack  stumps  and  logs  in  the  southern  part  of  the 
State.  Bay  View,  New  Richmond,  Ann  Arbor,  Detroit.  August- 
October.     Infrequent. 

This  is  a  rather  variable  plant,  not  yet  sufficiently  studied.  The 
forms  on  tamarack  are  apparently  the  same  as  the  species  in  pine 
and  hemlock  woods  but  often  the  pileus  is  almost  glabrous.  In  the 
young  state  the  colors  are  rich,  in  age  they  often  fade. 

Galera  Fr. 
(From  the  Latin,  Galera,  a  little  helmet.) 

Ochre-brown  or  rusty-yellow  spored.  Stem  suJ) cartilaginous, 
tubular,  slender.  Partial  veil  none  or  fibrillose;  volva  lacking. 
Pileus  thin,  conical,  campanulate  or  oval,  its  margin  at  first 
straight  and  appressed  on  the  stem.  Spores  elliptical  or  oval, 
usually  smooth.     Cystidia  lacking. 

Putrescent,  fragile,  small  mushrooms,  growing  on  dung,  mosses, 
grass  or  on  the  ground.     They  correspond  to  Myceua  of  the  white- 
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spored  group  in  the  nature  of  the  steui,  the  straight  iiiargiu  of  the 
young  pileus  and  in  the  slender  habit ;  they  also  correspond  to 
-S'olanea  of  the  pink-spored  group.  Their  small  size,  growth  on 
dung  and  scarcity  in  number  makes  them  useless  for  food. 

Tlie  PILEUS  is  thin  and  membranous,  either  conical,  oval  or 
elliptical  when  very  young,  becoming  campanulate,  or,  in  a  few 
species,  expanded.  It  is  hygroi)hanous  and  in  many  species  is 
striatulate  on  the  margin  when  moist.  The  color  varies  within  nar- 
now  limits,  mostly  rusty,  ochraceous,  brownish,  yellowish  or  whit- 
isli ;  when  dry  they  usually  fade  to  a  much  paler  shade.  ^lany  de- 
velop an  atonuite  or  delicate  silky  surface  after  losing  their  mois- 
ture, such  ''atoms''  being  due  to  microscopic  erect  cells. 

The  (IILLS  are  never  decurrent,  but  are  either  narrowlj-  adnate 
iir  adnexed  to  the  stem  within  the  cone  (jf  the  pileus.  Tliey  are 
more  generally  narrow  and  linear,  although  some  species  possess 
ventricose,  rather  broad  gills.  Galcra  ovalis,  described  in  European 
works,  has  very  broad  gills,  and  seems  to  be  a  rarity  with  us,  if  it 
is  not  entirely  lacking.  It  has  been  reported  from  the  United 
States  but  may  have  been  confused  with  others.  Ricken  omits  it 
from  tlie  list  of  German  Galeras.  Tlie  mature  gills  of  this  genus 
are  usually  a  pale  rusty-yellow  which  is  a  convenient  niank  of 
recognition;  .sometimes  this  color  shades  into  cinnamon.  The  edge 
of  the  gills  is  provided  with  microscopk  sterile  cells.  In  tlio  first 
s«'(tion  they  have  the  shape  of  niiu'-piiis  or  Indian  clubs,  wiili  a 
rounded  knob  at  the  apex,  i.  e.,  capitate,  but  with  a  more  narrowed 
Itase.  Tliese  can  scarcely  be  seen,  unless  a  portion  of  a  gill  is 
mounted  sideways  under  tlu'  microscope.  in  the  other  gi-oups. 
iliese  cells  \ary  in  shape  from  lanceolate  to  lilit'orm,  and  are  never 
lapitate.  True  cystidia  are  wanting.  The  traniii  of  the  gills  is 
usinilly  C(»niposed  of  large-celleil  liypliae.  and  a  careful  comparative 
study  may  luiii;^  ont  good  specitic  cliaracteis  here.  Tiie  STIIM 
is  always  slendei-.  hollow,  and  nsually  fragih".  In  some  species, 
Intwever,  it  is  t<tughisli  or  l!acci<l  as  in  ceitain  .Mycenas.  In  texture 
it  i.s  somewhat  carl  iiaginons.  It  is  usually  eipial  throuuhoul  hut 
species  are  known  w  iiere  a  niailvccl  thickening  occurs  at  the  base 
ill  the  lonii  of  a  Inillt;  olhns  may  ih'\c|(>|i  a  slight  hullilel  or  e\en 
a  huig  root  like  |iroloiigaI  ion  as  in  (1.  mil  ipiis.  The  ('(Uri'lNA  is 
lacking  in  most  or  all  of  the  section  ( 'oiiocr|i|ialae.  In  the  second 
U'roup  there  is  a  ilelicale.  tihi'illose  cortiiia  which  disa|)peai*s  early. 
.\iiollier  section,  ol'  wiiicli  no  examples  are  included  Itclow  .  includes 
species  which  liaM-  a  iihiic  highly  de\elo|M'd  superlicial  veil  whose 
delicate  leiiinaiils  are  v  i^ihle  after  the  |iileiis  has  expanded.     Some  of 
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these,  e.  g.,  G.  peUucida  Fr.,  G.  stagnina  Fr.  aud  G.  paludosa  Fr.,  are 
now  placed  in  the  genus  Tubaria,  because  of  their  decurreut  or 
broadly  adnate  gills.  G.  riifipes  Pk.  seems  at  present  the  only 
species  of  this  third  section  likely  to  be  found  within  our  limits. 

About  24  species  of  Galera  have  been  reported  or  newly  described 
for  the  United  States  east  of  the  Rocky  Mountains.  Some  of  these 
will  probably  be  found  to  be  synonyms.  Several  unnamed  species 
are  included  below  whose  identitj"  is  not  established  and  which  as  yet 
seem  to  be  distinct  from  the  others.  This  genus  needs  consider- 
ably more  microscopic  study  in  order  to  place  its  species  on  a  firm 
basis.  Special  pains  were  taken  to  obtain  material  throughout  the 
course  of  this  study  but  a  comparatively  small  number  of  the 
described  American  species  came  to  hand.  See  Plate  XCVII  for 
habit. 

Key  to  the  Species 

(A)     Edge   of   gills   provided   with   microscopic,     capitate,     sterile     cells. 
(Growing  on  dung,  or  on  the  soil  among  grass  of  manured  lawns, 
gardens,  fields  and  pastures.) 
(a)     Stem  long,  rooting  below  the  enlarged  base;   primarily  on  dung- 
hills.    520.     G.  antiims  Lasch. 
(aa)     Stem   without   root-like   prolongation, 
(b)     Stem   bulbous-enlarged   at  base;     gills    narrow;     on    dung-hills. 

522.     G.  hulbifera  sp.  nov. 
(bb)      Stem  equal, 
(c)     Gills  very  broad,  almost  free,  ferruginous;   plants  large,  very 

fragile;    rare.     &.   ovalis  Fr. 
(cc)     Gills  narrow  to  medium  broad. 

(d)     Stem    striatulate    and    pubescent;     spores     10-12x6-7    micr. 

523.     G.  pubescens  Gill, 
(dd)     Stem  not  markedly  striatulate. 

(e)      Spores  small,  7-8.5x4-5  micr.,  pileus  soft  and  very  fragile, 

finally  expanded.     527.     G.  teneroides  Pk. 
(ee)      Spores  10  micr.  or  more  in  length. 

(f)     Pileus    markedly    cylindric-conical,     longer     than     wide, 

pale  isabelline.     521.     G.  lateritia  Fr. 
(ff)     Pileus  not  narrowed-conical. 

(g)     On    cow-dung;    spores    15-18x9-10    micr;     pileus     not 

striatulate  when  moist.     524.     G.  sp. 
(gg)     In  grassy  places,  lawns,  etc.    . 

(h)      Stem    tough,    filiform;    spores    9-12x6-7    micr.      528. 

G.   cajnllaripes   Pk. 
(hh)      Stem  fragile. 

(i)     Gills   crisped    and    interveined.      526.      G.    crispa 

Longyear. 
(ii)     Giljs  not  crisped;  very  common  on  lawns.    525.    G. 
tenera  Fr. 
(AA)     Edge   of   gills   with    sterile   cells   of   a   different    form.      (Growing 
attached  to  mosses,  grass,  sedges,  etc.,  in  moist  places.) 
(a)     Stem  bluish  to  greenish-gray;   on  mosses    in    swamps.      529.      G. 

cyanopes  sp.  nov. 
(aa)     Stem  whitish  or  pallid. 

(b)     Pileus  sulcate,  convex;    gills  narrow;    on  grass.     530.     G.  plica- 

tella  Pk. 
(bb)     Pileus  even   or  striatulate  when   moist;    gills  broad. 
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(c)  Spores  8-10x5-6  micr.,  pileus  conic-campanulate;  very  com- 
mon on  mosses;   small.     531.     G.   hypnorum   Fr. 

(cc)  Spores  10-12x6  micr.,  pileus  hemispherical-convex;  on  grass. 
G.  sp.     • 

Section  I.  ('onoccijlidhie.  Pileus  coiiico-cainiKiiiulatc  at  lii'st; 
<,m11s  ascend in<]i;  and  on  the  edge  witli  niicruscopic  ditleientiat- 
eil,  capitate  cells;  cortina  none.  Habitat  on  dung  or  manured 
ground. 

520.     Galera  antipus  Lasch. 

Illustrations:    Fries,   Iconcs,   PI.   1L*S.   Fig.  l'. 
Gillet,  Cluinipignons  de  France,  Xo.  29:>. 
Kicken.  Die  Bliitterpilze,  PI.  (JO,  Fig.  U. 

PILEUS  1.5-2..")  cm.  l)r()ad  (rarely  up  to  5  cm.),  hroadly  canipanu- 
hitc,  dingy  ferruginous-cinnanutu  (moist I,  hygropliaiious.  yellow- 
ish-isabelline  (dry),  glabrous  or  subpruinose,  not  striatulate,  ato- 
mate  wlien  dry,  subflaccid.  FLESH  submembranous,  slightly 
fleshy  on  disk.  GILLS  narrowly  adnata,  ascending,  croudcd,  iKir- 
roic,  subliuear,  pale  cinnamon-ochraceous,  finally  dark  ferruginous. 
STEM  :i-5  cm.  long  and  2-1  mm.  thick  above  substratum,  snhiiisi- 
formenlarf/ed  at  base,  and  with  a  very  long,  siihhorizontal,  thickixh, 
fic.ruous,  ichitish  root-like  prolo)iffation,  pruinose  or  scurfy,  striate 
or  tiri.strd,  concolor  or  i>aler  than  pileus.  SPOKIOS  lemon-shaped, 
obscurely  (Jangled,  othei-w  ise  suHMiih.  S  '.»  x  (i  micr.  PASIDIA  IS- 
2.">  X  7-S  mici'.:  shrile  eells  on  edge  of  gills,  small,  caititate.  ODOK 
mme. 

( Iregarious  on  diing-liills  in  heecli  and  pine  wciods.  New  Kirli- 
iiiond.     Sejitember.     Locally  abundanl. 

This  is  often  a  large-cajijuMl  s|tecies.  known  l>y  its  long  root  like 
]iio|oMgal  ion.  which  may  extend  .">  S  cm.  below  tlie  p(»iiit  of  entrance. 
Dunghills  on  which  the  jdants  are  plentiful,  are  often  penetrated 
by  a  thick  mass  of  these  "roots"  which  interweave  in  a  liori/oiital 
position,  'i'lie  stem  ai)pears  clavate  (U*  fusiform  w  liere  it  enters 
the  snbslratnm,  and  easily  separates  at  tiiis  jioini,  so  that  the 
"root"  is  easily  overlooked.  All  stages  of  de\  (Oopnienl  were  oli 
sei'ved;  the  \rv\  young  pileus  is  o\;il  ;iud  whitish,  ;inil  is  scai-cely 
bi'onder  than  the  stout  vouug  stem;  il  becoiues  campauulale  and 
linallv  is  bniaillv  e\paiide(|.  No  coiiina  is  |»i'esciit  at  any  stage. 
The  s|Mncs  a  le  \t'iy  characteristic  jud  agree  entirely  with  Ivickens 
desci'i  pi  ion.  ( "ookc  gives  ihi-  sp(»res  eulircl\  loo  hir^c  in  coiincc 
tion   with    rialc    \i\:\  of  thr    I  llu^l  iMt  ions. 
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521.     Galera  lateritia  Fr. 

Syst.  Mtc,  1821. 

Illustrations :     Fries,  Icones,  PL  127. 

Michael,  Fiilirer  f.  Pilzfreniide,  Vol.  Ill,  No.  94. 
Eickeii,  Die  Bliitterpilze,  Plate  60,  Fig.  11. 
Cooke,  111..  Plate  160. 

PILEUS  2.5-3  cm.  liigh,  2-2.5  cm.  wide,  almost  cylindrical-comcal^ 
later  subcampaiuilate,  jjctle  isaheUine,  hygrophanous,  glabrous,  fine- 
ly striate  on  margin.  FLESH  membranous.  GILLS  nearly  free, 
narroic,  linear,  ascending,  crowded,  fulvous-rusty-ochraceous. 
STEM  5-10  cm.  long,  2-3  mm.  thick,  rigid,  equal,  hollow,  fragile, 
pure  white,  mealy-frosted.  SPORES  elliptical,  ferruginous,  12-15 
X  8-9  micr.,  smooth.    STERILE  CELLS  on  edge  of  gills  capitate. 

On  dung  or  rich  grassy  places.  Reported  hj  Longyear  as  abund- 
ant;  rarely  seen  by  the  writer.     .June-September. 

The  color  of  the  cap  is  not  as  dark  as  in  some  of  the  Friesian 
figures;  a  fact  noted  by  European  as  well  as  American  observers. 
The  narrow,  elongated  pileus  is  unique  among  the  Galeras. 

522.     Galera  bulbifera  sp.  nov. 

PILEUS  .5-2.5  cm.  broad,  oval-campanulate,  obtuse,  ferruginous- 
cinnamon  when  moist,  hygrophanous,  ochraceous  and  atomate  when 
dry,  rivulose-reticulate.  GILLS  ascending-adnate,  narroiv,  suh- 
Unear,  close  to  crowded,  ferruginous-cinnamon,  sprinkled  by  fer- 
ruginous spores.  STEM  6-15  cm.  long,  1.5-3 -mm.  thick,  strict  when 
moist,  equal  above  the  bulbous  base,  pale  ferruginous,  hollow,  glab- 
rous-shining when  dry,  sometimes  faintly  striatulate.  SPORES 
elliptical,  obtuse  at  ends,  smooth,  ferruginous  in  mass,  12-15  x  8-9 
micr.  CYSTIDIA  none.  STERILE  CELLS  on  edge  of  gills  small,, 
capitate.  ■  ODOR  none. 

On  horse  dung:  dung-hills  in  mixed  woods.  New  Richmond. 
September. 

Variable  in  size;  solitary  specimens  attain  the  large  size,  while 
a  patch  of  them  is  apt  to  be  composed  of  smaller  sizes.  It  has  the 
appearance,  in  the  large  condition,  of  G.  oralis,  but  diifers  by  the 
narrow  gills,  etc.  It  is  well  marked  by  the  gills,  the  bulblet  at  base 
of  stem,  and  the  spores.  The  whole  plant  is  ferruginous-cinnamon 
when  moist,  and  in  large  plants  tlie  pileus  is  finely  rugose-reticu- 
late. 
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523.     Galera  pubescens  Gill. 

Cliiiuipigiious  de  France,  1874. 
Illustrations:     Ibid,  Xo.  i*l)G. 

PILEUS  1-4  cm.  broad,  oval-campanulate  or  obtusely  couical- 
cainpanulate,  fcrrufjiuous  cinnamon  to  rufous-brown  when  moist, 
bygruphanous,  butf  to  ocbraceous-tau  wbeu  dry,  sometimes  reticu- 
late-rivulose  or  obscurely  rugulose,  atomate  when  dry.  FLESH 
submembrauous.  GILLS  asceuding-adnate,  ratlicr  narroic,  close, 
subventricose,  cinnanion-ochraceous.  STEM  Jj-lO  cm.  long,  l-o  mm. 
thick,  equal,  often  striatiilatc,  niiniitrli/  puhesceiit  or  gJdbroits, 
hollow,  I)r()wnish-0(lirace(jus,  becoming  pallid  and  shining. 
SPOKES  elliptical,  smooth,  obtuse,  10-12  x  .5..J-7  micr.  CYSTIDIA 
none.     STERILE  CELLS  capitate,  on  edge  of  gills. 

Common  locally  on  cow-dung,  cultivated  fields,  etc.  Ann 
Arbor,  2sew  Eichmond.     -June-September. 

This  differs  from  G.  hulhifcra  in  the  size  of  the  spores  and  of  tlu' 
stem  which  is  of  equal  size  to  the  base.  The  stem  is  usually  i>ub- 
escent  as  is  also  the  surface  of  the  pileus;  but  not  too  much  stress 
must  be  laid  on  this  character  since  it  is  not  unusual  for  other 
species  of  Galera  to  develoj)  pubescence  on  cap  and  stem  when 
growing  on  dung  in  shaded,  moist  situations.  The  stem  also 
varies  considerably  as  to  the  striations;  these  are  normally  well- 
marked  but  may  be  entirely  lacking. 

524.     Galera  sj). 
Plate  X(*\'ll    of   ihis   Kcport. 

riLIirs  li'  Hi  mill,  broiid,  caiiipaiinlate,  )iof  str'nit ithiti\  watery- 
cimiaiiMiii  liiow  II  when  moist.  Ii\  giopliaiions.  pale  w  liitisli-ochra- 
ceous  ami  atomate  when  dry;  I'LllSir  sniimembi-aiioiis.  coiicolor. 
<!ILLS  atliiale  seceding,  ascemli iig.  nilliir  limuil,  roil rirosf,  close 
to  siilxlistanl.  feia'iigiiioiis  at  maliifity.  STIl.M  aliout  .">  <-m.  long. 
1-1. .">  mm.  thick,  ii/iial,  not  bnlbillale.  tiltroiis  rigiil,  hollow,  even. 
glal»r<tns  or  pniiiiate.  wliiie  ,ii  lirsi.  tlieii  |>;illicl  or  |i:ilc  oclii-.-icciuis. 
SIMHvlOS  large,  hroatliy  elliptical,  olitiise.  smoulli.  rernigiii(»us  in 
mass.  l.')lSx!)l(l  mici-.  ("VSTIIH  A  none.  STi:i{IM':  ("IlLLS  mi 
edge  of  gills.   (Mpiliite. 

()n    cow  dung    in    pine   woods.      New    Uicliiiioiid.      Sepi-emlter. 

DilVering  from  the  i)reeediiig  two.  in  the  lai-ge  spoi-es.  hioad  ami 
6:? 
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ventricose  gills  and  paler  colors.  It  was  distinguished  only  once 
and  no  name  is  as  yet  applied  to  it.  It  is  included  merely  for 
comparison.    It  may  prove  to  be  a  form  of  G.  pygmaea-affinis  Fr. 


525.     Galera  tenera  Fr. 


Syst.  Myc,  1821. 


Illustrations:     Cooke,  111.,  PL  461. 

Hard,  Mushrooms,  Fig.  223,  p.  276,  1908. 
Murrill,  Mycologia,  Vol.  8,  PI.  40,  Fig.  6. 

PILEUS  8-16  mm.  broad,  ohtusehj  conic-campanulate,  hygro- 
phanous,  pale  ferruginous  and  striatulate  when  moist,  ichitish  to 
creamy -wJiite  and  even  when  dry,  glabrous,  atomate  when  dry; 
FLESH  submembranous.  GILLS  ascending-adnate,  close  to  sub- 
distant,  rather  narrow,  uniform  in  width,  cinnamon  when  mature. 
STEM  0-7  cm,  long,  1-1.5  mm.  thick,  equal  or  subequal,  straight, 
slender,  fragile,  subshining,  hollow,  concolor  (moist  and  dry), 
pruinose  at  apex,  even  or  faintly  striatulate.  SPORES  variable  in 
size,  11-16  X  6-9  micr.,  elliptical,  smooth,  obtuse.  CYSTIDIA  none. 
STERILE  CELLS  on  edge  of  gills  capitate. 

Gregarious  or  scattered.  Especially  on  lawns  in  our  cities  every- 
where; also  among  grass  by  road-sides,  in  fields,  pastures,  etc., 
sometimes  on  dung-hills.  May  to  September.  Throughout  the 
State.     Very  common. 

This  must  not  be  confused  with  Bolbitius  tener  Berk.,  which  is 
much  more  delicate  and  collapses  quickly  at  maturity.  When 
growing  in  the  same  place  the  two  are  easily  distinguished. 
Bolbitius  tener  is  rather  rare,  but  may  appear  in  similar  situations. 
There  seem  to  be  some  discrepancies  in  the  spore-measurements  of 
G.  tenera  as  given  by  different  authors,  a  fact  easily  explained  by 
their  variability.  The  gills,  too,  are  usually  said  to  be  ''broad," 
while  in  most  individuals  they  are  relatively  somewhat  narrow. 

526.     Galera  crispa  Longyear 

Bot.  Gazette,  1899,  p.  272. 

Illustration:     Hard,  Mushrooms,  Fig.  226,  p.  278,  1908. 

PILEUS  1.5-3  cm.  broad,  persistently  eonic-cam pan ulate,  sub- 
acute, rivulose-striate,  sometimes  rugulose,  broicnisli-ochraceous  af 
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apex  irJioi  moist,  whitish-buff  elsewhere,  glabrous,  atomate  when 
dry;  FLESH  membrauous.  GILLS  adiiexed,  close  to  subdistant^ 
rather  narrow,  crisped  and  ititerveined,  at  first  white  then  ferrugi- 
nous-brown.  STEM  5-9  cm.  long,  1-2  mm.  thick,  slender,  base 
slightly  bulbous,  hollow,  fragile,  pure  white  or  tinged  oeliraceous^ 
sometimes  faintly  striatulate.  SPORES  very  variable  in  size  and 
shape,  ellii)tical,  ovate  or  elliptic  oval  in  some  individuals,  varying 
15x13  or  12x8,  etc.,  (11-10x8-14  micr.),  smooth.  CYSTIDIA 
none.     STERILE  CELLS  on  edge  of  gills,  capitate. 

On  lawns,  pastures,  etc.,  among  grass.  June-July.  Ann  Arbor, 
Lansing,  etc.     Infrequent. 

Tills  species  was  described  by  Longyear  from  our  State.  The 
peculiar,  crisped  appearance  of  the  gills,  and  the  slight  develop- 
ment of  the  hygroplianous  character  in  the  pilous  distinguishes  it 
from  G.  tenera.     Hard  gives  an  excellent  photograph  of  it. 

527.     Galera  teneroides  Pk. 
N.  Y.  State  Mus.  Rep.  29,  p.  39,  1878. 

PILEUS  5-20  mm.  broad,  conic-ovate  at  the  very  first,  tlien  ca}n- 
panulate-expandcd,  soft,  rcri/  fragile,  sublubricous,  hygrophanous, 
hroicnishcinnamon  and  striatulate  wlien  moist,  paler  when  dry, 
glabrous.  I'LI^SH  membranous.  (JILLS  narrowly-adnate,  narrow, 
close,  pale  lnown  then  ochraccoiisciiinanion  <»r  watery-brown. 
STEM  slender,  :i-(i  cm.  long,  1-1.5  nmi.  thick,  elastic,  straight  llien 
flexuous,  eciual,  .sliglitlg  toughish,  subpubescent,  glabrescent  and 
sllillill^^  often  st ri.it iibite.  SPORES  elliptical,  small,  7-8.5  x  5  niicr., 
smootii,  obtuse,  pale  ocliriiceons-brown.  PASTDIA  18  x  S  micr., 
inflated  above,  mirrowedst  ii»it;ite.  1  sjxhcmI.  STIORILI']  CELLS  on 
edge  of  gills  capitate. 

On  horse-d\ing  and  gionnd  oi-  decayed  debris  in  woods.  Ann 
Arhoi",   New   Riclmiond.      August  September. 

Reniarlcable  Inr  tlie  soft,  fragile  piiens  and  smiicw  liat  (iiii;j:hisli. 
jiersisleiit  stem:  llie  latter  seitarales  fi'om  the  rallier  \\alei\  llesii 
iif  tlie  |)ileiis  and  is  found  in  ^nixl  enndition  after  tiie  [lileiis  lias 
c(i||a|ise(|.  Ii  has  allinifies  wiili  llnllijtiiis  hut  the  L;ills  ,iic  (l.ilcra- 
like.  The  small  s|i(»res  se|iaiate  it  fiDiii  relali-d  species  on  dnii^.  It 
seems   close   to    (i.   s/Kirhn    Vv.,   hut    that    speeies    is  said     (o     pi-efci- 

mossy  or  luiriicd  o\  cr  places   in   w Is.      I''urlherm(»re.   .Massce  savs 

the  gills  of  (1.  siKirtiii  are  broailly  ailnate.  uliilc  IJicken  sa\s  |li»'\- 
ai'c  narrow  ly  at  taclu'd.  so  that  a  clear  idea  of  ilmt  species  is  haril 
to  obtain. 
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528.     Galera  capillaripes  Pk. 
Torr.  Bot.  Club.  Bull,  No.  26,  p.  66,  1899. 

PILEUS  8-12  mm.  broad,  obtusely  campanulate,  hygrophauous, 
pale  ferruginous  and  faintly  striatulate  when  moist,  paler  and 
atomate  when  dry.  FLESH  membranous.  GILLS  ascending  ad- 
nate,  rather  'broad,  suhdistant,  pale,  ferruginous.  STEM  filiform, 
2-5  cm.  long,  flexuous,  tough,  glabrous,  concolor,  persistently  rufous- 
shining,  apex  pruinate.  SPOKES  9-11.5  x  5-6.5  micr.,  elliptical, 
smooth,  obtuse,  epispore  ferruginous  under  microscope.  CYSTIDIA 
none.  STERILE  CELLS  on  edge  of  gills  capitate,  about  20x7-8 
micr.     ODOR  none. 

Among  grass,  near  woods.    Ann  Arbor.     September.     Infrequent. 

Similar  to  G.  tenera,  but  with  different  spores,  smaller  size  and 
tough  stem.  It  Avas  originally  described  by  Peck  from  specimens 
growing  on  lawns  and  grassy  places  in  Ohio. 

Section  II.  Bryogeni.  Pileus  campanulate-convex,  always  striat- 
ulate; gills  scarcely  ascending,  provided  on  the  edge  with  filiform, 
awl-shaped  or  lanceolate  sterile  cells.  Habitat  on  mosses,  sedges, 
etc. 

529.     Galera  cyanopes  sp.  nov. 

PILEUS  8-12  .mm.  broad,  convex-campanulate,  hygrophauous, 
pale  Avatery  cinnamon  and  striatulate  when  moist,  whitish-buft' 
and  almost  even  when  dry,  atomate;  FLESH  membranous.  GILLS 
adnate,  narrow,  sublinear,  close  to  subdistant,  pale  cinnamon-ochra- 
ceous,  edge  minutely  fiocculose.  STEM  5-7  cm.  long,  1-1.5  mm. 
thick,  filiform,  pale  greenish-groy  to  hluish,  equal  or  minutely  bulb- 
illate  at  base,  elastic,  hollow,  pruinose  at  apex,  glabrous  elsewliere, 
concolor  within.  SPORES  broadly  elliptical,  smooth,  8-9.5  x  6.5-7 
micr.,  ochraceous.  CYSTIDIA  none.  STERILE  CELLS  on  edge 
of  gills.    ODOR  and  TASTE  none. 

On  Polytrichum,  a  species  of  moss,  in  a  poplar  swamp.  Ann 
Arbor.    July.    Rare. 

A  beautiful  little  Galera,  well-marked  by  the  blue-graj^  stem, 
habit  on  Polytrichum  and  its  striatulate  pileus  when  moist.  In  the 
light  from  a  kerosene  lamp  the  greenish-blue  color  is  intensified. 
<r.  mniopliila  Lasch.  is  said  to  grow  on  moss  and  has  an  olive-j^ellow 
stem,  but  the  spores  are  larger,  according  to  Ricken  10-12  x  5-6 
micr.,  and  according  to  Massee,  14x6  micr. 
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530.     Galera  plicatella  Pk. 
N.  Y.  State  ^lus.  Kep.  I'C..  p.  ,j<J,  1874:  (as  (iiilcrd  copriiioidc.s  Vk.) . 

I'lLEUS  Ki-lL'  imii.  Itroad.  convox-expanded,  plicatc-suJcalr  to  the 
small  even  disk,  oitcii  split  on  iiiai<iiii,  yellnwish  oi'  ocbraceous 
when  moist,  straw -nxIi  it isli  when  dry.  lilahi-ous.  FLESH  membrana- 
ceous. GILLS  adnexed.  moderately  broad,  ventiicose,  close  to 
snbdistant,  distinct,  pale  rusty-ocliraceous.  STEM  2-3  cm.  long, 
1  nun.  thick,  sbMider.  etpial,  tlexiions  or  sirai.uht.  hollow,  niinntel}' 
pi-ninose,  trhitc  to  pallid.  S1*0RES  elliijtical,  smooth,  0-7.5x5 
mici-.,  rnsty-ochiaeeons.     BASIDLl  lox^-7  micr.,  i-spored. 

(Jn  the  grass,  lawns,  roadsides.  Atigust-October.  Ann  Arbor. 
Rare. 

The  pilens  imitates  small  species  oi'  Coprinns  in  its  jdicate  mar- 
gin. The  trama  of  the  gills  is  composed  of  large,  vesicular  sub- 
hymenial  cells,  between  wliicli  runs  a  narrow  layer  of  axillary, 
slender  j)arallel  hyphae. 

53  L     Galera  hypnorum  Fr. 

Sys.  Myc.  ISl'1. 

Illustrations:      I'atouillard.  Tab.  Analyt..   No.  L'.'IO. 
Cooke,   ill.,   i'late  405. 

(lillet,  ( 'lianipignons  de  France,  No.  ll!>5    ivar.   hri/onnii) . 
Kicken,  Die  liliitterpilze,  Plate  00,  Fig.  8. 

T'lLlCrS  4-lL'  mm.  broad,  cami)antilate,  ciniKiinoiii/clloirish  or 
yt'llowish-oclii-aceous  and  sfriatv  irlir/i  moist,  glaltrous.  yellow  ish- 
wliite  or  bull'  and  excn  when  dry.  l-MyESlI  nicndiranart'ous ;  ( i  i  LI.,S 
adnate,  broad,  not  dsci  ndiiif/,  snbdistant.  Inlvotis-cinnamon.  I'dge 
minutely  llocculose.  STIO.M  short.  '.\  \  cm.  long.  l-'J  mm.  thick.  «Hpnil, 
slender,  hollow,  llrxuous,  ^l.i britiis,  ;ipc\  |H-uinosc,  couttdor.  often 
darker  toward  iiase.  SIMUJIOS  elljpt  ic  (>\  ate.  snbiiu'tpiilateral.  8-10 
x  5  (■>  mid-.,  smooth,  ochraceous.  ('^'STII^L\  none  STI'KILE 
("ELLS  on  ('d<4c  of  gills  fiisifonnhDinohiti. 

Gregarious  on  mosses.  Throu^;lioiii  iln-  Siaie.  .M;iy  ( >ciob»'r. 
( 'oninion. 

This  is  our  connuonosi  liiilc  Gjlcra  with  a  nio>s  imbitat.  l)<Md)t- 
less  closely  related  species  are  confused  with  it  and  a  microscopic 
s(u<ly  may  be  necessary  to  disi  in;,'uish  them.  A  nundier  of  v.irieties 
lia\e  been  described,  but  an  account  of  them  here  woidd  ouh    con- 
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fuse  the  student.  Sometimes  the  pileus  is  provided  with  a  little 
umbo,  sometimes  the  plants  attain  a  larger  size  than  that  given. 
A  form  growing  on  sphagnum  is  especially  large. 

Bolbitius    Fr. 
(From  the  Greek,  holbiton,  cow's-dung.) 

Ochre-brown  to  rustj-ochraceous-spored.  Gills  dissolving  some- 
what in  wet  weather,  narrowly  attached.  Margin  of  pileus  at  first 
straight;  flesh  very  thin.  Stem  fragile  and  slender.  Partial  veil 
very  evanescent  or  none. 

Putrescent,  delicate,  dung-inhabiting  fungi,  with  hollow,  elongated 
stems,  with  gills  which  dissolve  more  or  less  into  a  soft  mass  in  age 
and  very  thin  caps  which  usually  split  on  the  margin.  They  approach 
the  genus  Coprinus  in  habit  and  in  the  structure  of  the  hymenium, 
differing  in  the  rusty-ochraceous  spores.  They  have  something  of 
the  appearance  of  Galera,  but  their  gills  are  clearly  differ- 
ent. Only  three  species  are  included  below.  Some  consider  Plu- 
teolus  reticulatus  to  be  a  better  species  of  Bolbitius.  The  genus 
Pluteolus,  in  fact,  differs  only  in  degree  from  Bolbitius.  Species 
with  free  gills  and  the  stem  separable  from  the  pileus  are  referable 
to  Pluteolus ;  species  with  gills  more  or  less  narrowly  attached  and 
with  a  tendency  of  the  gills  to  become  soft,  belonging  to  Bolbitius. 
But  apparently  these  characters  vary  or  intermediate  forms  may 
occur.  The  gills  of  Pluteolus  reticulatus  are  sometimes  narrowly 
adnate  and  those  of  some  species  of  Bolbitius  are  free  in  occasional 
specimens.  The  texture  of  the  stem  in  both  genera  is  different  from 
that  of  the  pileus  and  the  stem  is  more  or  less  separable.  The  pileus 
Is  viscid  or  slightly  so  in  nearly  all  species  of  both  genera.  In  spite 
of  these  facts,  the  nature  of  the  gills  of  Bolbitius  remains  a  real 
distinguishing  character  and  the  genus  Pluteolus  will  be  retained  in 
its  proper  place. 

Key  to  the  Species 
(See  Pluteolus) 
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^^^^^^^^^^^^^       532.     Bolbitius  tener  Berk. 

Outlines,  18G0. 

Illustratious,  Ibid,  PI.  VI,  Fig.  2. 
Cooke,  111.,  PI.  G91. 
Fries,  Icoiies,  PI.  lau,  Fi-  I. 
Gillet,  Champignons  de  France,  No.  4G. 

PILEUS  conical,  1-1.5  cm.  higli,  tiuall}'  expanded,  obtuse,  dull 
ichlte,  apex  creamy -yellow,  sometimes  slightly  subviscid,  even  or 
scarcely  fitriatulatc,  glabrous,  atomate  when  dry.  FLESH  very 
thin,  delicate.  GILLS  free  or  nearly  so,  narrow,  close,  dissolving 
quickly  and  becoming  brownish-ochraceous.  STEM  slender,  6-12 
cm.  or  more  in  length,  1-2  mm.  thick,  equal,  flaccid,  glabrous,  hollow, 
hullillate  at  hase,  pure  ichite.  SPORES  broadly  elliptical,  smooth, 
13-lG  X  9-10  micr.,  rounded-obtuse,  ochraceous. 

Gregarious  or  scattered.  Among  grass  on  lawns,  parks,  golf- 
links. 

^Marquette,  Ann  Arbor,  Ypsilanti,  etc.  July-August.  After  heavy 
rains.     Rare. 

This  plant  must  not  be  confused  with  Galera  lateritia  which  has 
a  larger  pileus,  a  rigid-fragile  stem  and  slightly  smaller  spores  and 
gills  which  do  not  dissolve.  This  little  Bolbitius  seldom  appears,  ac- 
cording to  my  experience,  and  only  during  sultry,  rainy  weather. 
It  develops  overnight  and  in  early  morning  stands  up  on  its  slender 
stem  without  difficulty,  but  soon  after  the  sun  strikes  it  the  stems 
bend  ovei-,  the  gills  dissolve  and  the  cap  colla]»ses  into  soft  masses 
which  cling  to  the  ajicx  of  the  thiccid  stem.  On  cloudy  days  the 
ca|»  may  expand  and  i)ersist  longer  l)ut  usually  it  is  seen  as  shown 
in  C(»oke's  ligure.  It  is  desci'ibed  with  salmon-colored  gills,  but  in 
our  jdants  the  gills  were  brownishdchraceons. 


533.     Bolbitius  fragilis   l"r. 


I-:iii(  i-isis,  is:}G-:58. 


Illnstrations:     Cooke,    III..   I'l.  "•_'<).  A. 
Swanton,   l-'nngi,   i'l.    lu,   l"i^.  2. 

i'lLlirs  2  ."i  (III.  l»i-oad,  conical cxpan^liMl.  subumbonate,  more  or 
less  viscid,  li^lil  xcllow.  lading,  ninbo  slighlly  deejier  yellow,  lliiii. 
almost   pellucid,  glabi-ous.  strtuli    on    tin    ninryin.       FLFSIi     mem- 
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branaceous.  GILLS  narrowly  adiiate,  attenuate  behind,  sometimes 
free,  yelloic,  then  sordid  pale  cinnamon,  moist  and  somewhat  dis- 
solving. STEM  7-9  cm.  long,  2-3  mm.  thick,  fragile,  hollow,  slight- 
ly attenuated  upwards,  gJahrous,  naked  at  apex,  yellow.  SPORES 
elliptical,  smooth,  ll-lo  x  0-7  micr.,  rusty-ochraceous. 

Solitary'  or  gregarious.  In  cultivated  fields.  Ann  Arbor.  Maj^- 
July.     Infrequent. 

This  is  rather  difficult  of  separation  from  B.  vitellinus.  It  differs 
apparently  in  its  less  plicate  pileus  and  the  naked,  more  yellow 
stem;  but  these  characters  are  variable  in  this  genus  and  inter- 
mediate forms  seem  to  be  quite  frequent. 


534.     Boibitms  vitellinus  Fr. 


Syst.  Myc,  1821. 


Illustrations:     Cooke,  111.,  PI.  923. 

Gillet,  Champignons  de  Prance,  No.  47. 
Eicken,  Bliitterpilze,  PI.  23,  Fig.  9. 

PILEUS  2-5  cm.  broad,  at  first  oval,  obtuse  and  egg-yellow,  at 
length  campanulate-expanded,  cinereous  toward  margin,  sulcate- 
strinte  or  plicate  up  to  the  egg-yelloic  ohtiise  iniibo,  viscid,  glabrous, 
margin  at  first  straight.  FLESH  very  thin.  GILLS  narrowly 
adnate,  close,  subdistant  at  full  expansion  of  pileus,  narrow,  soft, 
ochraceous-clay-color  and  with  white  edge  ivhen  young,  rusty-ochra- 
ceous in  age,  scarcely  dissolving  in  icet  iveather,  crisped  in  dry 
weather.  STEM  G-12  cm.  long,  2-4  mm.  thick,  equal  or  slightly 
tapering  upward,  slender,  fragile,  pruinose  scaly  at  apex  or  through- 
out, tvhitc  or  slightly  sulphur-yellow-tinged,  often  pellucid-shining, 
even  or  innately  fibrillose.  SPORES  elliptical,  smooth,  10-12.5  x 
6-7.5  micr.,  rusty-ochraceous.  Hymeninm  with  large,  inflated, 
sterile  cells  intermingled  with  basidia  and  of  the  same  length  as 
the  basidia  but  much  broader.     ODOR  and  TASTE  none. 

On  dung,  especially  cow  dung,  in  fields,  woods,  etc.,  where  cows 
are  pastured.  Ann  Arbor,  New  Richmond,  probably  throughout 
the  State.    May-.July.    Rather  frequent. 

To  be  looked  for  in  early  June.  It  is  a  rather  variable  plant, 
changing  in  color  as  it  develops,  and  again  as  it  ages.  Some  speci- 
mens have  white  stems,  others  have  stems  tinged  with  sulphur- 
yellow.  The  distinctive  character  is  the  egg-yellow  umbo  on  the 
center  of  the  pileus,  and  before  expansion    the    whole    pileus    is 
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yellow.  Ill  the  very  yuuii<^  uiiexitaiided  stage,  tlie  surface  of  the 
pileus  is  provided  with  a  delicate,  thin,  viscid  pellicle,  composed 
of  glistening  particles;  this  membrane  disappears  as  the  pileus 
expands.  The  species  is  not  uncommon  in  Sweden,  where  I  was 
able  to  verify  the  identity  of  our  plant.  The  flesh  of  the  stem  is 
sometimes  pale  yellow.      It    should    be    carefully    compared    with 

Pint  col  IIS  CC  pi  I II  sits. 

Pluteolus  Fr. 
(Diminutive  of  Phifciis.) 

Ochre-brown  to  rusty-ochraceous  spored.  Gills  free,  not  dis- 
sidving  in  wet  weatlier.  Stem  distinct  from  the  pileus,  subcartil- 
aginous.     Pileus  viscid,  margin  at  lirst  straight.     Veil  none. 

Putrescent,  thin-capped,  slender-stemmed  fungi,  whose  distin- 
guishing characters  are  the  spore-color,  free  gills,  separable  stem 
and  viscid  pileus.  Polbitius  differs  ])y  the  greater  or  less  degree  of 
tlie  softness  of  the  gills  whicli  tend  to  dissolve  in  wet  weather. 
In  Galera  tlie  gills  are  attached,  the  stem  not  truly  scjiarable 
and  the  cap  not  viscid.  In  Naucoria  the  margin  of  the  pileus  is 
at  lirst  incurved.  Pluteolus  corresponds  to  Pluteus  of  the  pink- 
spored  group  in  its  free  gills.  The  gills  are,  however,  not  always 
free,  lint  may  be  attached  slightly  by  the  upper  corner;  this  is 
true  in  P.  cxpunsus  and  /*.  retienlatus,  wliicli  are  somewhat  inter- 
mediate between  Pluteolus  and  ISolbilins.  Kickcn  lias  discarded 
this  genus,  referring  the  l']iii-op('an  sixM-ics  to  P.olbitius.  A  consid- 
cralidn  ol'  llic  extremes  as  shown  l)y  liolhitiiis  fciicr  and  Pliihaliis 
(■(ipropliihi.s  \\]\\  make  it  evident  that  a  reiil  l>asis  exists  for  these 
two  genera.  I''or  purjtoses  of  ident ilication,  however,  it  seems  help- 
ful to  inclnde  the  species  of  liotii  genera  in  one  key. 

h'cj/   to   I  lie  Species 

(a)     On    (lecayinp;    wood;     pileus    deep    violet-gray,    lading.      TiHS.      P. 

rclicnUitu.s   Fr. 
(aa)     On  dung,  .straw  piles,  grassy  places  or  groi':id   in  woods. 

(b)     Gills   dissolving    (luickly;    pilous    conical,    1-1. "»    cm.,    dull    wliito. 

(See  r,:'.2.     HnU)ilins  trurr  Berk.) 
(1)1))     Gills  dissolving  slowly  or   not  at  all. 

(c)     Spores    large,    12-1*»    niicr.    long,    pileus    rose-gray,    striuiulato. 

535.     P.  <  (jjtrojthilus   I'k. 
(cc)     Spores  9-1 :{  mlcr.  long. 

(d)      Pileus    drab-color     to     grayish-brown;     on     the     ground     In 

woods.     5I{(;.     /'.  iilcuritttii.s  (jv(i(Uis  I'k. 
(dd)      IMleus  yellow   when   young, 
(e)      Pileus  unibonate,   umbo  yellow. 

(f)     Stem  yellow,  glabrous;    pili'us  striate  on   margin.      (See 
't'.V.\.      liulhilius   fnti/ilr    Fr. ) 
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(ff)     Stem   white,    rarely   tinged    yellow;     pruinose-scaly    at 
apex;      pileus     sulcate-plicate.       (See      534.     BolMtius 
vitellimcs  Ft.) 
(ee)     Pileus  sulcate-plicate,  not  umbonate;    stem  citron-yellow. 
537.     P.  expansus  Pk. 

535.    Pluteolus  coprophilus  Pk. 
N.  Y.  State  Miis.  Rep.  46,  1893. 

PILEUS  2-4  cm.  broad,  fragile,  couical-campanulate  theu  ex- 
panded, depressed  on  disk,  viscid  when  moist,  striatulate  on  margin, 
whitish  at  first,  soon  rosy-gray  or  pinMsh-cinnamon.  FLESH  thin, 
submembranaceous.  GILLS  free,  narrow,  crowded  or  close,  pale 
rusty-cinnamon,  dotted  by  the  spores.  STEM  0-11  cm.  long.  2-4  mm. 
thick,  straight  or  flexuons.  slender,  hollow,  jjure  white,  rarely  tinged 
with  pink,  glabrous  or  obscurely  squamulose,  equal  or  attenuated 
at  base.  SPORES  oval-elliptical,  smooth,  variable  in  size,  12-16  x 
7-10  micr.,  bright-ciunamon  in  mass. 

Caespitose  or  gregarious.  On  decaying  straw  piles,  on  compost 
heaps  or  on  dung,  especially  on  lawns,  fields,  around  trees,  etc., 
where  coarse  manure  was  used.  Ann  Arbor.  Probably  throughout 
the  State.    May-June.     Infrequent, 

During  continued  wet  and  sultry  weather  it  is  often  very  abundant 
on  manure  mixed  with  straw.  In  June  of  one  year  specimens  ap- 
peared around  every  tree  on  the  campus  of  the  University  of  Michi- 
gan where  such  manure  had  been  deposited.  Some  think  Bolhitius 
radians  Morg.  is  identical  with  it. 

536.    Pluteolus  aleuriatus  gracilis  Pk. 

Syst.  Myc,  1821   (as  P.  aleuriatus  Fr.). 
N.  Y.  State  Mus.  Rep.  54,  1901. 

PILEUS  1-2  cm.  broad,  fragile,  soon  expanded-plane,  viscid, 
striate-sulcate  on  margin,  hygrophanous,  drah  color  to  grayish- 
hrown,  paler  on  depressed  disk,  glabrous.  FLESH  thin.  GILLS 
free  or  nearly  so,  narrow,  close,  whitish  at  first  then  pale  rusty-cin- 
namon. STEM  2..5-3.5  cm.  long,  1.5-3  mm.  thick,  equal  or  narrowed 
upwards,  glabrous  or  minutely  pulverulent,  hollow,  white,  or  pallid. 
SPORES  elliptical,  smooth,  9-12x4-6  micr.,  pale  ferruginous. 

On  the  ground  among  decaying  leaves  in  mixed  woods.  Hough- 
ton, Bay  View.     July.     Rare. 
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This  species  does  not  seem  to  be  very  well  known.  Only  a  few 
specimens  were  found  which  are  here  considered  to  be  identical  with 
Peck's  variety. 

537.     Pluteolus  expansus  Pk. 

2s'.  Y.  State  Rep.  2G,  ISl-i  (as  Galera  expansus). 
lllnst ration  :     Plate  XC\*' 1 1  [  of  this  Tieport. 

PILEUS  3-6  cm.  broad,  fragile,  oval  at  first,  then  expanded- 
])lane,  n<jt  u)nho)tatr,  slightly  dei)ressed  in  centre,  riscid  when  moist, 
cincreous-ocliraccous  tinged  with  brownish  or  greenish  hues,  margin 
-at  first  sulphur-yellow,  striatesulcate  or  plicatulate.  FLESH  thin, 
submembrauaceous.  GILLS  free  or  slightly  and  narrowly  adnexed, 
narrow,  close  to  crowded,  at  first  wliite,  soon  ochraceous-cinnamon, 
edge  minutely  fiocculose.  STEM  5-10  cm.  long,  '2-(J  mm.  thick, 
fragile,  e(|ual  or  slightly  tai)eriiig  ujjward,  hollow,  sometimes  e<»m- 
prcssed,  splitting  longitudinall}',  ])ruin()se  or  fioccose,  citrox-i/eJIoir. 
yellow  within  except  the  evanescent  pith.  SPORES  elliptical, 
smooth,  10-12  x  7.5  micr.,  ochraceous-cinnamon  under  microscope. 
E\j)nenimn  composed  of  large,  inflated  subglobose  sterile  cells  inter- 
mingled with  l)asidia  which  are  narrow  below,  inflated  above  ami 
4-sj»()r('d. 

Gregarious  or  solitary.  On  rich  innnni-cd  Imvns,  ticlds,  etc., 
.sometimes  on  dung;  soniet  iiiies  in  \\(tm|>.  Ann  Arlior.  Houghton, 
etc.     Throughout  tlie  State.     May. Inly,      i  nli-(M[neni. 

'I'iiis  species  seems  to  dillcr  Iroiii  linlhilnis  rilrlliniis  nminly  in 
the  absence  of  the  yellow  umbo  or  a  yellow  centre  in  tlie  expamled 
pilens.  in  tlie  constant  yeib)W  stem  and  tlie  soniewiial  dilVerent  dis 
triitntion  of  color  on  the  cajt.  It  was  tirst  described  i)y  Peck  from 
specimens  on  decaying  wood,  bnt  later  he  reported  it  from  "ricli 
grcinnd.""  The  nii(  rosco|»ic  sliiicliiic  is  \r\y  similar  In  that  o|' 
J{(jlliil ills  rilrlliini.s.  'J'he  gills,  altlnnigh  rather  soil,  do  imt  dissolve 
as  ill  a  typical  P»olbitins.  but  are  fairly  |tersistent.  \'ar.  tcrrtstris 
Pi\.  is  lici'e  made  an  inlegral   jiarl  nl    ilic  species. 
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538.    Pluteolus  reticulatus  Fr. 

Syst.  Myc,  1821. 

Illustrations :    Cooke,  111..  PL  495. 

Gillet,  Ghampignons  de  France,  No.  546. 
Berkele}',  Outiiues,  PL  9,  Fig.  5. 
Eicken,  Bliitterpilze,  PL  23,  Fig.  10. 
Plate  CXIX  of  this  Report. 

PILEUS  2-5  cm.  Lroad,  campaniilate-expanded,  obtuse,  some- 
times slightly  depressed,  glutinous  when  fresh,  the  gluten  drying 
so  as  to  form  reticulate  veins,  radiately-rugose  on  disk,  violaceous- 
gray  when  fresh,  livid  to  blackish  on  disk,  margin  obscurely  striate, 
very  pale  in  age.  FLESH  rather  thin.  GILLS  almost  free  or 
narrowly  adnate,  rounded  behind,  seceding,  crowded,  ventricose, 
moderateh-  broad,  whitish  at  first,  then  rusty-cinnamon,  edge  white- 
fimbriate.  STEM  3-6  cm.  long,  2-6  mm.  thick,  equal  or  slightly 
tapering  upwards,  elastic,  toughish,  white,  minutely  floccose-scaly^ 
librillose-striatulate,  hollovr,  straight  or  curved.  SPORES  ellip- 
tical, smooth,  9-11  X  5-6  micr.,  rusty-brownish.     ODOR  none. 

Caespitose  or  subcaespitose.  Around  the  ba*e  of  stumps  and 
standing  trees,  on  decayed  wood.    Ann  Arbor.     October.     Rare. 

Wlien  fresh  tlie  ] Hants  are  markedly  tricolored;  pileus  deep  gray 
with  violet  tinge,  gills  rusty-cinnamon  and  stem  white.  Later  the 
color  of  the  pileus  fades  somewhat  as  in  the  plates  referred  to  above, 
all  of  which  show  the  cap  much  decolorized.  The  gills  of  our 
specimens  depart  somewhat  from  the  character  of  the  genus  in 
being  narrowly  adnate;  on  this  account  it  was  at  first  referred  by 
the  writer  to  Naucoria.  Ricken  places  it  under  Bolbitius  .because  of 
the  structure  of  the  gills.  In  our  plants  the  gills  showed  no  sign  of 
dissolving  or  becoming  soft  under  the  weather  conditions  in  which 
they  were  collected. 

Naucoria    Fr. 

(From  the  Latin,  Xaucum,  a  nut-shell,  referring  to  the  shape  of  the 

pileus.) 

Ochre-brown  or  rusty-brown-spored.  Stem  suhcartilaginous,  hol- 
low or  stuffed.  Partial  veil  none  or  fugacious.  Pileus  slightly 
fleshy,  convex,  its  margin  at  first  incurved.     Spores  smooth. 

Putrescent,  terrestrial  or  lignicolous,  usually  small,   sometimes 
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miuute,  gi-owiiij*'  on  <^l•;l^ssy  ground,  mosses,  sticks.  (1«m;i_v('<1  w.xtd. 
or  ou  the  ground  in  various  places.  They  correspond  to  the  genus 
Collybia  of  the  white-spored  group  in  the  nature  of  the  stem,  the 
incurved  margin  of  tlie  young  jdleus  and  in  habit  and  habitat.  Tlicy 
diflfer  from  Pholiota  in  lacking  an  annnlus;  fiom  Flamniula  in  the 
subcartilaginons  stem,  and  from  (lalera  in  the  more  convex  ]>ileus 
and  darker  spore-mass.  Tbey  are  usually  (h'\'oid  of  any  special 
odor,  but  may  have  a  slightly  disagreeable  taste.  Their  edibility 
is  mostly  uninvestigated,  and  their  small  size  gives  them  no  special 
value  as  edible  miislirooms. 

The  PILEUS  is  slightly  more  Heshy  in  many  s])ecies  than  in 
Galera;  others  have  very  thin  flesh.  It  may  be  hemispherical  and 
convex,  even  conical  in  a  few  species,  but  then  it  tends  to  exjtand 
and  become  ]jlane  or  depressed.  It  is  often  somewhat  viscid,  some- 
times hygro[»lianous,  frequently  dry.  It  is  rarely  striate  on  the 
margin.  The  cob)r  is  usually  oclnaceous  or  of  dark  shades  of 
fuscous,  brown,  etc.  The  surface  is  glabrous  in  two  sections, 
fOymnolae  and  Phaeotae),  Ilocculose,  scaly  or  silky  in  the  other 
(Lepidotae).  Tlie  GILLS  are  adnate  or  adnexed,  never  decurrent, 
often  l)road  or  ventricose.  Most  of  tlieni  base  dilVerentiated 
sterile  cells  on  tlie  edge,  which  gives  a  paler  or  Avhite  dis- 
tinctness. A  more  careful  study  of  the  color  in  the  young 
stage  may  make  it  ])ossible  to  separate  sjiecies  with  greater  easi*. 
The  S'l'l^.M  is  often  tougliisli,  when  dry  soinewiiat  cartilaginous.  It 
is  short  as  compared  with  the  species  of  Galera,  except  in  a  few 
forms  growing  on  sphagnum  or  dung.  The  COKTLNA  is  entirely 
lacking  in  the  liisl  section,  slightly  developed  in  the  second  and 
third.  It  is  probaltle  thai  a  uiii\('isal  \('il  is  |»resent  in  some  of  the 
species  of  the  ihifd  gionji. 

The  species  of  Naiicoiia  are  rather  numerous  and  seem  to  occur 
over  the  whole  world.  <>nly  a  com|taral  ively  small  immliei-  arc  liei'e 
desci'ibeil.  and  a  caicriil  study  lu'eds  to  be  made  of  many  others 
fonnd  in  the  St.ite.  fries  includes  IS  sjn'cies  Ifom  l"airo|te  in  his 
Hymen.  lOiirop.  Teck  has  described  lit  from  this  country.  These 
species  all  need  ndcroscopic  slnd\. 

A'c/y    h)    thr   Sprcirs 

(A)     GrowiiiK   ill   Krassy   places  or  pastures. 

(a)      IMleus   dark   watcr.v   brown   wlion   moist;    hyKroplianoiis.     548.     A'. 

tntxiiitui  Vr. 
(aa)     Pilous  yellowish  or  ochraceous. 

(b)     IMUnis  dry,  sliKhtly   toinentose  or  silky    on     marj;iu.      ,')47.      N. 

1)1(1  iddcs  Fr. 
(l)b)      IMleus  more  or  loss  viscid. 
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(c)     Stem  compressed;  gills  yellowish  at  first,  some  spores  angular- 

546.     X.  platysperma  Pk. 
(cc)     Stem  terete;   gills  pallid  at  first;  spores  never  angular.     545. 
X.  semiorhicularis  Fr. 
(AA)     Growing  in   the  woods   and  thickets,   on  ground,   mosses,   decayed 
wood,  etc. 
(a)     Pileus  scaly,  dark  reddish-brown.     549.     X.  siparia  Fr. 
(aa)     Pileus  glabrous;   on  wood. 
(b)     Pileus    2-4    cm.    broad,    dark-fuscous,   with   a   separable   pellicle. 

539.     X.  nimbosa  Fr.  var. 
(bb)     Pileus  not  over  2.5  cm.,  without  a  pellicle, 
(c)      Pileus  with  marked  olivaceous  tints.     540.     X.  cenUincula  Fr. 
(cc)      Pileus   without    olivaceous    tints, 
(d)     Pileus  with  a  conical  umbo,  minute. 

(e)     Pileus     hygrophanous,     watery-cinnamon     (moist) ;     gills 

narrow.     543.     X.  lignicola  Pk. 
(ee)     Pileus   dark  reddish-brown;     gills    ventricose.      542.      X. 
triscopoda  Fr. 
(dd)     Pileus  hemispherical  or  convex. 

(e)     Pileus  cinnamon-brown;  gills  broad;  stem  short.     541.     X. 

horizontalis   Fr. 
(ee)     Pileus  and  stem  reddish-fulvous  or  darker,  gills  yellow; 
spores  minute.     544.     X.   bellula  Pk. 

Section  I.  Gymnoiae.  Pileus;  veil  none.  Spores  rusty  in  mass. 
(The  following  species  grow  on  decayed  wood.) 

*  Pileus  Kith  a  separahlc  pellicle. 

539.     Naucoria  nimbosa  Fr.  var. 
Hymen.  Europ.,  1885. 

PILEUS  2-4  cm.  broad,  convex,  firm,  obtuse  or  subumbonate,  even, 
dark-iuscous  with  a  rufescent  center,  almost  blackish -fuscous,  wood- 
brown  Avhen  dr}',  icith  a  stthgelati)ious  separable  pellicle,  not  viscid, 
glabrous,  subpruinate  when  dry,  veil  none.  FLESH  concolor, 
pallid  when  dry,  rather  thin  but  compact.  GILLS  rounded  behind, 
narrowly  adnate,  medium  broad,  crowded,  thickish,  fuscous-brown, 
edge  white-fimbriate.  STI^IM  24  cm.  long,  3-4  mm.  thick,  stuffed 
then  hollow,  equal,  straight  or  curved,  densely  white-flocculose 
above,  fibrillose  or  fibrillose  scaly  below,  striate,  pallid  to  fuseoiis- 
l}roirn.  dark  brown  within,  rigid-elastic,  white-mycelioid  at  base. 
SPORES  6-7  X  3.5-4..5  micr.,  elliptical,  smooth,  rusty-brown.  CYS- 
TIDIA  scattered  on  sides  of  gills,  abundant  on  edge,  35-45  x  10-12 
micr.,  obtuse,  ventricose.  stout.  ODOK  none.  TASTE  sometimes 
unpleasant,  astringent. 

On  decaying  logs  or  debris  in  liemlock  woods;  gi^egarious.  Bay 
View,  New  Riclimond.     September.     Infrequent. 


CLASSIFICATION  OF  AGARICS  511 

This  species  seems  to  be  iiitei-iiicdiate  between  .V.  nlmhoaa  and 
y.  cidaris  Fr.  It  ditlei-s  from  the  hitter  in  its  tioecnlose  stem  and 
from  l)otli  in  its  habitat.  The  plant  is  (piite  well  marked  by  its  dark 
colors,  the  separable  pellicle,  tirm  textnre  and  floccnlose  stem.  The 
pellicle  is  composed  of  erect,  clavate  cells  with  fnscons-brown  con- 
tent, and  gives  to  the  snrface  of  the  cap  a  gelatinous  feel,  but  is 
scarcely  at  all  viscid  in  wer  weather.  The  spores  are  not  genuinely 
rusty  as  in  the  other  forms  of  this  section. 

^'^Pih'UH  uithout  a  separahle  pelUcle. 

540.  Naucoria  centuncula  Fr. 

Svsi.  .Alyc-..  isi'l. 

Illustration:     Cooke,  111.,  PI.  001. 

"PILEFS  1..5-2..5  cm.  broad,  convex-expanded,  tlien  plane,  obtuse, 
subundulate.  li¥groi)hanous,  sooti/olirc  to  hroirii  olive  0)t(l  delicately 
.striate  irltcn  moist,  fading  to  yellowish,  dull,  silky  tiiider  lens,  mar- 
gin at  first  with  sulphur-yellow  dust.  FLESH  submembranaceous, 
concolor.  GILLS  rounded  behind,  adnate.  tliickish,  hroad,  crowded, 
yellow-gray  to  oli\'e  brown,  cdiic  crciiiihilc  irith  i/cllf/irisJi-f/rcen 
fircks.  Stem  1^;'.  cm.  long,  2:\  mm.  thick,  often  eccentric,  equal^ 
ciirrrd.  linllow.  sometimes  compressed,  paler  olive,  whittvmealy 
al)o\('.  wliite  iiiycelioid  at  base.  SroKI'.S  almost  kidney-shaped, 
(1-7x4  micr..  smooth,  rusty-bT-own.  CYSTIDIA  .'IO-.'>G  x  4-<»  micr. 
(  H)()K  iiiild." 

()ii  decayed  wdcid.  in  Iroiidose  wootls.  Ann  Arbor,  Xcw  Kicliniond. 
.Iuly-Sept(MMber. 

Csually  small  and  known  i'l'oni  all  ollici-s  i»y  tlu'  (di\aceons  color- 
ing of  the  pilens  and  ^iUs.     The  description  is  ailapte<l  I'roin  Ixicken. 

541.  Naucoria  horizontalis   I'l-. 

l]|'icrisis.  1>:!(;  i'.s. 

lllnsiralion  :      <  "ookc    111..    I'l.    Cul. 

•■  I '  I  1  .Ml  S  .."i  1  (111.  iiifiad.  In  inisplii  I  iriil .  al  lcii;^!h  de|ires>ed.  i\y\, 
ciiniiiinnii  III  oirn.  even  or  w  link  led.  I'LESil  relatively  thick. 
r.IIJ.S  adnexerl.  I h iil.ish .  himnl.  clo^f  io  subdislanl.  cinnamon- 
brown,  edge  white  iinibriate.      STll.M    short    and   ciuxed.    I    cm.    long. 
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1  mm.  thick,  brown,  naked,  base  wliite-mycelioid.  Spores  somewhat 
almond-shaped,  14-18  x  G-7  micr.,  smooth.  CYSTIDIA  on  edge  of 
gills,  fusiform,  50-60  x  8-10  mm. 

On  bark  of  standing  trees  (like  Mycena  co7'ticola).  Not  found 
with  certainty  in  the  State.  The  description  is  adapted  from  Eicken. 

542.     Naucoria  triscopoda  Fr. 

Monographia,  1863. 

Illustrations :    Fries,  Icones,  PI.  124,  Fig.  3. 
Cooke,  111.,  PL  458. 

PILEUS  3-10  mm.  broad,  small,  at  first  conical,  then  campanulate 
with  a  marked  acute  wiiho,  striatulate  to  the  umbo,  chestmit-hrown 
to  tufous-l)rov:n,  glabrous.  FLESH  suhmemiranaceous.  GILLS  ad- 
nate,  ascending,  thickish,  ventricose,  close,  ochraceous-cinnamon 
then  darker,  edge  white-timbriate.  STEM  2-3  cm.  long,  1  mm.  thick, 
slender^  reddish-hroivn,  darker  below,  glabrous,  hollow,  apex  pruiu- 
ose,  innately  silky.  SPORES  minute,  6-7  x  3-4  micr.,  rusty-brown, 
smooth.  CYSTIDIA  none.  STEIMLE  CELLS  on  edge  of  gills, 
slender,  subc^dindrical,  about  35  micr.  long. 

On  much  decayed  Avood  in  mixed  forests  of  beech  and  hemlock. 
Bay  View,  New  Richmond.     September.     Infrequent. 

A  dainty  little  plant,  well-marked  by  its  shape  and  color.  The 
descriptions  omit  the  striations  of  the  pileus,  but  they  are  well 
shown  in  Fries'  excellent  figures.  Ricken  has  referred  it  to  the 
genus  Galera  but  without  explanation.  This  is  the  plant  referred 
to  in  th€  list  of  the  8th  Rep.  Mich.  Acad.  Sci.,  p.  35,  under  Y.  cuspi- 
data  Pk.  (in  ed.)  which  Peck  never  published.  It  is  clearly  Fries' 
species. 

543.     Naucoria  lignicola  Pk. 
N.  Y.  State  Mus.  Rep.  23,  1872. 

PILEUS  5-20  mm.  broad,  convex-campanulate,  markedly  umbo- 
uate  when  young,  at  length  expanded  and  depressed  around  the  small 
umbo,  hi/grophanous,  icaterif-ciiiitanion  and  striatulate  when  moist, 
dull  ochraceous  when  dry,  glabrous.  FLESH  thin.  GILLS  aduate, 
seceding,  plane,  close  to  subdistant,  narrow,  cinnamon-brown,  edge 
concolor.  STEM  2-4  cm.  long,  1  mm.  thick,  slender,  toughish,  equal, 
subfistulose,    curved,    glabrous     or     obscurely     pruinate-fibrillose. 
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SPORES  elliptif-ovate.  iuequilatei-al,  7-8  x  :')-4  iiiici-.,  snidotli.  i-iisty- 
bi-owii.     ODOK  none.     TASTE  sli<ilitly  larinaccous. 

On  decayed  wood.     Ann  Alitor.     -Inly. 

Differs  from  -A  .  triscopoda  l»y  its  liyi;i-o}»luinous.  paler  pileiis  and 
slightly  longer  spores. 

544:     Naucoria  bellula  Pk. 
N.  Y.  State  .Mas.  Pep.  iMi.  1S74. 

PI  LEI'S  1  2..~>  cm.  broad,  linn,  moist,  convex,  obtnse,  ininntely 
lloccnlose  or  glabrous,  even,  hrujlit  icatcry-ciiuianwii  to  rn.stij-fitl- 
roiis,  pliant.  FLESH  rather  thin,  yellowish.  GILLS  adnate-seced- 
ing,  sometinu's  emarginate  with  tooth,  rather  narrow,  close  to 
crowded,  ijclloir  tlun  ru.sty  yclloic  and  spotted.  STEM  2-2.5  cm. 
long.  12  mm.  iliick.  slender,  ecpial,  short,  toughish-elastic,  straight 
or  <nr\('i|,  i  rdd'txh-ln-oirn  to  nisi  ij-hdjj,  darker  Itelow.  stnlVed  then 
Intllow.  tilirillose-scurfy  al  ajiex,  sometimes  scnrly  throughout. 
SPOKIOS  miiiutr,  oval,  .")-.")..")  x  .">  micr.,  .smooth,  ferruginous,  staining 
the  gills.     CVSTIDIA  none.     TASTE  />;7/fr.     VEIL  none. 

On  decayed  coniferous  wood  in  hemlock  ami  jiine  woods,  snb- 
caespitose  or  gi-egarious.     Septend)er.     Pay   \'ie\\.   New   Pichmond. 

A  distinct  plant  of  the  conifer  regions  of  the  State.  Tiie  whole 
jtiant  has  a  leiichMicy  towaids  a  liilv(tus-rusty  nntre  or  less  red  color. 
TIk^  stem  and  gills  become  darker  colored  with  age.  The 
ideii  I  i  lica  I  ion  was  made  liy  I'tM-k.  It  must  n<it  Ite  cdnrused  with 
I'ld III niiihi    liiiiiihihi    Er. 

Scclion  II.  I'lniiotitc.  I'ileiis  glabrttiis.  Sjiores  and  gills  didl- 
colored,  ruscous.  cinnamon  <)r  ucliiaceous.  \'eil  scarcely  noliceable. 
I  The   following   species  ginw    (»n   ctdti\ated    ground. j 

545.     Naucoria  semiorbicularis  I'r. 

i'ljiicrisis.  is:;ii:is. 

Mlnslraliniis  :     Conke.    111.,   j'l.    Iic;. 

<Jillet.  < 'liampignons  de   l"'rauce.   .\n.    jSl). 
Berkeley.   (Mil  lines.    IM.   '.».    I'ig.    I. 
riaii-  .\(  'I  \  «.f  this  Kt-pni'i. 

I'lUirS     1  :'.    (111.    bi(ia<l.    Iiiinisjdiiiiriilcoiiri.r,    (ibluse.    somewhat 
viscid    when    nmist,    I  ill  runs  i/<  llnir,    dai'ker    on    di^k.    iichracciins    ju 
65 
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age,  glahrous,  sometimes  rimose,  even,  veil  noue.  FLESH  thiu  or 
tliickish  on  disk,  pallid.  GILLS  adiiate,  often  seceding,  hroad,  close, 
'pallid  or  alutaceous  at  first,  then  rnsty-brown,  edge  white-fimbriate. 
STEM  4-6  cm.  long,  1-3  mm.  thick,  equal  or  slightly  thickened  toward 
base  or  apex,  subrigid,  toughish,  terete,  someAvhat  silky-shining, 
stuffed  by  a  white  pith,  ochraceoiis,  darker  in  age.  SPORES  ellip- 
tical-oval, 12-15x8-9  micr.,  smooth,  rusty-browm  in  mass.  CYS- 
TIDIA  on  edge  of  gills  ventricose  flask-shaped,  sometimes  capitate, 
25-35x9  micr.     ODOR  none.     TASTE  slightly  disagreeable. 

Gregarious  or  scattered.  On  lawns,  roadsides  and  grassy  pas- 
tures.   Throughout  the  State.    May- September.    Common. 

This  species  occurs  on  laAvns  with  Psilocyie  foenisecii  and 
Pholiota  praecox,  during  the  warm  and  rainy  weather  in  May  and 
June,  although  it  may  be  found  throughout  the  season.  Its  hemis- 
pherical cap  and  rusty-brown  spores  distinguish  it  from  similar 
species  of  the  purple-brown-spored  group.  Its  spores  and  size 
separate  it  from  nearby  species  of  Xaucoria.  y.  verracti  Fr.  has 
been  reported  from  Ohio.  According  to  Ricken,  this  has  spores 
measuring  12-17  x  8-12  micr.    Its  stem  is  said  to  be  rough-fibrillose. 

546.     Naucoria  platysperma  Pk. 
Torr.  Bot.  Club,  Bull.  25,  p.  324,  1898. 

PILEUS  2-4.5  cm.  broad,  convex  then  subexpanded,  slightly  viscid 
when  moist,  ochraceoiis,  somcAvhat  darker  v.hen  young,  glabrous, 
fading,  even,  veil  slight.  FLESH  white,  thick  on  disk.  GILLS 
adnate,  broader  behind,  close,  thin,  yelloimsli-ochre  at  first  then 
fuscous-cinnamon,  edge  pallid-fimbriate.  STEM  3-5  cm.  long,  2-4 
mm.  thick,  tough,  hollow  and  usualltj  couipressed,  equal  or  tapering 
below,  ochraceoiis,  often  striate  above,  slightly  flocculose  with 
whitish  floccules.  SPORES  13-15  x  7-10,  elliptical,  or  sometimes  of 
various  shapes,  triangular,  heart-shaped,  lohed,  etc.,  fuscous-brown 
in  mass.     STERILE  CELLS  on  edge  of  gills  fusiform. 

Gregarious.  On  dung-hills,  i>astured  woods  and  grassy  places. 
Bay  View,  Ann  Arbor,  New  Richmond.  May,  June  and  September. 
Frequent  during  some  seasons. 

Characterized  by  the  flattened  or  irregular  spores  which  are  pres- 
ent in  each  mount,  although  in  small  numbers.  The  size  of  the 
plant  and  its  compressed  stem  are  often  good  marks  for  its  iden- 
tification. Peck  gives  a  greater  Avidth  for  the  spores,  but  this  is 
rare  in  our  ]>lnnts,  AAhicli  were  referred  to  him  and  verified.  The 
original  descrii)tion  Avas  made  from  California  specimens. 
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547.     Naucoria  pediades  Fr. 

Syst.  Myc,  ISl'l. 

Illustrations:    Cooke,  111.,  1*1.  V.r2. 

Glllet,  Champignons  de  France,  No.  488. 
Patouillard,  Tab.  Analyt.,  Xo.  346. 
Hard,  Mushrooms,  Fig.  228,  p.  282,  1008. 

''PILEUS  2.5-0  cm.  broad,  campanulate-hemispherical,  at  length 
plane,  obtuse,  dry,  not  shininfj,  fulvous-ochraceous  then  isabelline- 
yellow,  delicately  tomentulose  toward  margin,  margin  silkj'-floccose. 
FLESn  i)allid,  slightly  Heshy.  GILLS  broadly  adnate,  rounded 
Ijehind,  rather  broad,  (■h)se  to  subdistaut,  ventricose,  hroii'iiish-paUid 
at  first,  at  length  sordid-bro^vn.  STEM  4-7  (or  more)  cm.  long,  2-3 
(or  more)  mm.  thick,  often  twisted,  unequal,  sliiljed.  silky-fulvous, 
concolor  or  yellowish,  (/ranithir-flocculosc.  SPORES  oval,  lU-12  x  G-7 
micr.,  argillaceous-brown  in  mass.  CYSTIDIA  (on  edge)  ventricose- 
fusiform,  4-")-50  x  8-10  micr.  ODOR  snbfarinaceous.  TASTE  some- 
times nauseous.'' 

Reported  as  common  ou  \a\\ns  and  roadsides  by  Longyear.  De- 
scription adapted  from  Ivicken. 

548.     Naucoria  tabacina  Fr. 

J-I'iciisis,  1830-38. 

I  liiist  ration:     Cooke,  ill..   IM.  1!)3. 

riUOl'S  (i-lS  mm.  broad,  convex,  ol)iuse,  ilirii  almost  jthiin  ,  gla- 
brous, liyyroijJiaiious,  e\en,  icutcry  hayjusvons  (  moist  i.  dnll  ochra- 
ceous-cinnamon  (dry).  FLESH  concolor,  thin.  (I  ILLS  adiuite- 
seceding.  nan-owed  in  front,  rather  broad  behind,  close,  at  length 
hori/.onl.il.  nlntaccons  Iti-ownish,  edge  whitc-lloccnhtsc.  STl'^.M  23 
cm.  long,  1-'.  mm.  thick.  htjHriiui  iloirnirurd,  straight  or  cni'Ncil, 
stiilVcil  thrn  hollow,  tongliisli,  liroiniisliKiiihi  r,  fihrilloscfloccofic. 
SIMUvFS  cllipt  ic  fi\  atf,  <!  S  x  l-L.")  micr..  smooth,  fuscons  Itrown  in 
nrnss.     ODOIC  none     TASTIO  bitterish. 

( "acspitosc  or  Milic;ics|)ilos('.  on  the  ground  in  a  cornliclil,  clc. 
Ann  Arbor.  .Innc.  I  nfiiMincnt.  Known  li\  its  d;iik  coldis  ;iiid 
small  s|)oics.      The  gills  often  inn  <l<i\\  n  the  sicm  liy  a  line. 

Srclinii  II.  1 .1  jtidolm  .  Tilcns  llocciilovr  i»r  sc;ily.  \'cil  m;ini- 
fcsl    I  nni\  cisal  I .     Spoics  rnsi  coloicil. 
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549.     Naucoria  siparia  Fr. 

Syst.  Myc,  1821. 

Illustrations:     Cooke,  111..  PI.  480. 

Patouillai-d,  Tab.  Aiialyt.,  Xo.  012. 

PILEUS  5-15  uim.  broad,  broadly  convex  to  plane,  obtuse,  moist, 
at  first  densely  tomentose,  'brealang  up  into  thick  scales  of  fascicled 
tufts,  especially  on  disk,  dark  i^eddish-hroicn.  FLESH  soft,  brown- 
ish-ocliraceous,  thin.  GILLS  adnate,  iroad,  close  to  subdistant, 
ventricose,  broAvnish-clay-color,  edge  white -flocculose.  STEM  1-2 
cm.  long,  1-1.5  mm.  thick,  short,  equal,  stuffed,  lower  two-thirds 
loosely  floccose-fihrillose  and  reddish-hrotvn,  ape?:  glabrous  and 
whitish.  SPOEES  very  variable  in  size  and  shape,  9-13  (few  15)  x 
5-(>  (few  7)  micr.,  inequilateral-elliptical,  smooth,  rusty-brown  in 
mass.  CYSTIDIA  none.  STEPILE  CELLS  on  edge  of  gills 
numerous,  subcylindrical  or  narrowly  clavate,  about  10  x  8-9  micr. 
BASIDIA  4-spored,  27x6  micr.     ODOR  none. 

Gregarious,  on  soil  or  moss  in  frondose  woods,  among  debris. 
Ann  Arbor.     August. 

Although  this  plant  is  said  to  usually  inhabit  the  stalks  of  ferns, 
our  specimens  agree  so  closely  with  the  descriptions  that  scarcely 
a  doubt  can  be  raised  concerning  their  identit3\ 

Crepidotus  Fr. 

(From  the  Greek,  krrpis,  a  slipper  and  oiis,  an  ear.) 

Ochre-brown  to  rusty-spored.  Stem  lateral,  eccentric  or  none. 
Pileus  dimidiate,  eccentric  or  lateral,  often  at  first  resupinate. 
Veil  lacking.     SPORES  sphoeroid  or  elliptical. 

Putrescent,  shelving  or  resupinate  mushrooms,  from  1  to  5  cm. 
broad,  growing  on  decaying  wood.  They  correspond  to  those 
Pleuroti  of  the  .wliite-spore<l  group  Avhicli  have  no  veil. 

The  PILEUS  is  usually  of  a  soft  consistency  and  soon  collapses ; 
in  some  species  it  is  firmer  or  tougher  and  a  few  liave  a  gelatinous 
surface  layer.  The  surface  of  some  forms  is  tomentose  or  hairy,  of 
others  glabrous;  wlien  hygi-o])hanons,  they  often  become  pruinose 
Avhen  dry.  The  liygrophanous  species  are  usually  striatulate  on  the 
margin  of  the  pileus  when  moist,  but  become  even  when  dry.  The 
color  of  most  species  is  white,  dingy-white  or  yellowish,  but  C. 
cinnaharinus  has  a   deep   scarlet-red   color.      The    GILLS    radiate 
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Iroiii  the  point  of  attachment  of  the  pileus,  where  they  either  run 
down  to  a  point  or  are  abruptly  rounded  behind.  They  are  often 
broad  and  soft  and  colhi})se  when  mature,  but  sometimes  are  very 
narrow  and  crtjwded ;  in  age  they  become  stained  or  spotted  by 
the  copious  spores.  The  short  STEM  or  tubercle-like  point  of 
attachment  is  usnally  somewhat  tomenlose  or  villose  even  in  other- 
wise glabrous  jtlaiiis.  Tlie  Sl'OKES  are  an  important  means  of 
diagnosis  of  the  species  of  this  genus,  since  a  nund)er  of  species 
have  a  very  similar  general  appearance.  Peck  points  out  that 
lOiiropean  mycologists  liave  neglected  to  give  us  careful  measure- 
ments for  the  spores  of  tlieir  species.  L  Iiave  used  the  spore  char- 
acter in  the  keys,  since  it  is  the  only  reliable  method  of  studying 
the  group,  and  as  the  species  are  not  as  a  rule  used  for  food,  the 
mycoj)hagist  will  not  need  iinicli  attention.  The  spores  in  ditfer- 
ent  species  vary  from  brown  to  ferruginous  and  often  stain  the 
pilei  when  the  latter  grow  in  an  imbricate  fashion. 

I-'ifteen  species  are  i-ejtorted  from  Michigan:  all  but   two   I   have 
collected. 

Kcjl  to   the   t^/iccics 

(A)     Spores   elliptical   or   oval. 

(a)     Pileus  scarlet-red,  substipitate.     555.     C.  cinnabarinus  Pk. 
(aa)     Pileus  not  red. 

(b)     Pileus  viscid,  hygrophanous,  sessile,   white  when   dry.     550.     C. 

harrcns   Pk. 
(bb)     Pileus   not  viscid. 
«       (c)     Pileus   with   a   subgelatinous   surface,    sessile,    glabrous.     551. 
C.  mollis  Ft. 
(cc)     Pileus   not   gelatinous. 

(d)      Pileus    distinctly    stipitate,    minutely    scaly,    4-S    mm.    broad, 

tawny,  tinged  gray.     556.     C.  sritidrius  Pk. 
(dd)      Pileus  sessile. 

(e)      Pileus  glabrous,  whitish,  resupinate.     552.     ('.  (tlhidits  E.  & 

E. 
(ee)     Pileus  not  glabrous. 

(f)     Pileus  covered  by  a  white  villosity  or  toinentuni. 

(g)      Pileus   4-10    mm.    broad;    spores   7.5   niicr.    long.      553. 

('.   iK'rlKinim    Pk. 
(gg)      Pileus  S-20   mm.  broad;    spores  9-10   micr.  long.    554. 
C.  vrrsutuN  Pk. 
(ff)      Pileus  covered  by  a  dense  dark-coloroil  lonicnlum  wlien 
young, 
(g)      Spores  8-10x5-6;   pileus  witli  u  tliin  lawny  tomentum, 

hygrophanous.     557.     C.  fitlrotoinciitDstts   Pk. 
(gg)      Spores  5-6x4-4.5;    pileus  with  a  rufous-brown   tomen- 
tum.  not    hygroi>liaiious.     55S.     ('.   nilolrpis   Fr. 
(A.\)     Spores  splierlcal. 

(a)      Pileus  white  or   whitisli. 

(b)      Pileus  subtomentose,  densely   villosf  at   base;   gills  broad;   spon-s 

6-7    micr.      55It.      ('.   iiulrit/nnis   U.   4i   (', 
(bb)      Pileus   glabrous   e.xeept    at    atta<'hmeiit. 

(c)      Stipitate.  stem  2-4  mm.  long;   pileus  usually  marginate  beliind. 
Spores  5-5.5  micr.     562.     ('.  stipitatus  sp.  nov. 
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(cc)     Not  stipitate,  i.  e.,  pileus  sessile. 

(d)     Gills    narrow    and    decurrent;    spores    4-5.5    micr.      561.      C. 

applanahts  Fr. 
(dd)     Gills   broad,   rounded  behind;    spores   5.5-7   micr.     560.     C 
malacliius  B.  &  C. 
(aa)     Pileus  not  white. 
(b)     Pileus  flabelliform,  narrowed  to  the  base,  ochraceous;  gills  con- 
color.      Spores   4.5-5.5   micr.,   with    a  cavity    on   one   side.      563. 
C.  crocopliyllus  Berk, 
(bb)     Pileus    dimidiate    or    subreniform,    reddish-yellow,    tomentose- 
scaly;  spores  6  micr.    564.    C.  clorsalis  Pk. 

(C  distans  Pk,  has  an  eccentric  stem;  pileus  small,  4-8  mm., 
sulcate-striate,  pubescent  and  taicny,  spores  elliptical,  10-12  x 
6-7.5  micr. ;  the  gills  are  very  distant.  C.  latifolius  Pk.  came  from 
Ohio;  pileus  is  sessile,  3-G  mm.  broad,  liygroplmnous,  white,  almost 
glabrous ;  gills  very  droad;  spores  globose,  5-6  micr.  G.  croccotinctus 
Pk.  has  a  pileus  1,5-2.5  cm.  broad,  glalrous,  sessile,  yellowish; 
gills  whitish  J)ecoming  dull  saffron-yellow;  spores  short  elliptical, 
5-6  micr.  long,  i 

550.     Crepidotus  haerens  Pk. 
N.  y.  State  Mus,  Rep,  35,  1884. 

PILEUS  1-5  cm.  broad,  rarely  broader,  sessile,  flattened-convex, 
dimidiate,  reniform,  broadly  cuneate,  etc.,  liygrophanous,  viscid 
from  the  thin  but  tough,  gelatinous,  separable  cuticle,  glabrous  or 
slightly  floccose-squamulose,  obscurely  striatulate  when  moist, 
watery-brown  or  tinged  gray  (moist)  white  or  whitish  (dry),  white- 
villose  at  the  base,  margin  at  first  inrolled.  FLESH  thin.  GILLS 
close,  narrow,  radiating,  whitish  "then  brownish.  SPORES  broadly 
ovate-elliptical,  obtusely  pointed  at  ends,  smooth,  7-9  x  5-6  micr., 
pale  rusty-cinnamon  in  mass. 

On  decaying  woods  of  deciduous  trees.  In  Washtenaw  County  it 
was  found  in  several  localities,  but  not  detected  elsewhere.  June- 
September.     Infrequent, 

This  is  our  only  truly  viscid  Crepidotus ;  0.  mollis  may  become 
slightly  so  in  ver\'  wet  weather.  Our  plants  average  larger  than 
those  described  by  Peck,  and  the  spores  are  slightlj'  longer. 
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551.     Crepidotus  mollis  Fr. 

Syst.  Mycol.,  1821. 

lllustratious :     Swauton.  Fuugi,  PL  40,  Fig.  10-12,,  1909. 
Gillet,  Champignons  tie  France,  Xo.  2G2, 
Eicken,  Bliltterpilze,  Plate  Gl,,  Fig.  1. 
Cooke's  111..  PI.  498. 

PILEUS  l-o  cm.  broad,  rarely  broader,  sessile  or  subsessile,  soft, 
obovate  to  reuiform.  soon  plane  icith  a  gelatinous  cuticle  which 
gives  it  a  gelatinons  feel,  sometimes  subviscid.  flaccid,  glabrous, 
.substriate  on  the  margin,  livid  (moist)  becoming  ochraceous- 
whitish  (dry).  FLESH  thin.  GIULS  narrow,  croicded,  decurrent, 
radiating,  whitish  then  cinnamon.  SPORES  elliptical-ovate,  sub- 
acute at  one  end.  rounded  at  the  other,  smooth,  7-8.5x4-5  micr. 
ODOR  and  TASTE  not  noticeable. 

Often  imbricated,  on  decaying  logs  and  limbs.  New  Richmond. 
September.     Rare. 

C.  mollis  differs  from  ('.  Ikk )-viis  in  tliat  the  gills  are  more  crowd- 
ed and  narrow,  the  sjjores  are  slightly  smaller  and  the  surface  is 
not  viscid  as  a  rule,  even  wlien  moist  and  fresh. 

552.     Crepidotus  albidus  K.  iV:  K. 
Proceedings  Amer.  Acad,  of  Phila.,  1894. 

''PILEUS  sessile,  rcsupinaic  at  Jirat,  whitish,  (jlahrous,  dry,  mar- 
gin incurved.  GILLS  thin,  rather  broad,  jtallid  then  yellowish- 
brown,  radiating  from  a  point.  SPORES  unecjually  elliptical,  yel- 
lowish-brown, ."  X  ."!.."  micr.     On  bark  of  tilia.  Ann  Arbor." 

This  species  has  not  been  recognized,  apparently,  since  it  was 
de.scribed.  It  is  included  as  a  basis  for  further  observation.  It 
a]»proaches  C.  latifolius  but  the  sjtores  are  not  spherical  and  llie 
pilnis  is  not  liygrophanous.  Specimens  of  the  type  material  are 
ill  tlic  I 'iii\  <Msity  of  Micliigaii  lifrlturiiiiii.  It  is  very  close  to  tlie 
follow  iIlJ,^ 

553.     Crepidotus  herbarum  I'k. 

X.   Y.    Sl;ile    .Mus.    Hep.   Ijti.    ISTI. 

"PILlOrS  :'.!(»  iniii.  I»lii:id.  sessile,  resiipiiui  te,  siiltorhiciilar, 
clotliitl  uitli  a  irliili  \  (lull  III/  rillositi/.  iiicnrst'd  on  the  m;irgiii  when 
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young,  sometimes  becoming  reflexed.  GILLS  rather  narrow,  sub- 
distant,  radiating  from  a  naked  lateral  or  eccentric  point,  white, 
then  subferruginous.     SPORES  elliptical,  6-7.5  x  3-4  micr." 

On  dead  stems  of  herbs,  decaying  wood,  etc.,  in  woods.  Through- 
out the  State.     June  to  November.     Frequent. 

This  little  species  grades  into  the  next,  but  tke  spores  seem  to 
be  constant.    The  pileus  is  often  only  villose  toward  the  base. 

554.     Crepidotus  versutus  Pk. 

N.  Y.  State  Mils.  Eep.  30,  1878. 

Illustrations:     Atkinson,  Mushrooms,  Fig.  150,  p.  160,  1900. 
Hard,  Mushrooms,  Fig.  227,  p.  280,  1908. 

"PILEUS  8-20  mm.  broad,  at  first  resupinate,  then  reflexed, 
reniform  or  dimidiate,  sessile,  white,  clothed  with  a  soft,  downy  or 
tomentose  villosity,  incurved  on  the  margin.  GILLS  rather  broad, 
subdistant,  rounded  behind,  radiating  from  a  lateral  or  eccentric 
point,  whitish  then  ferruginous.  SPORES  subelliptical,  9-10x6-7.5 
micr." 

On  logs,  decaying  wood,  etc.,  in  woods.  Throughout  the  State. 
June  to  October.     Frequent. 

The  larger  spores  and  size  of  pileus  distinguish  C.  versutus  from 
C.  herharum. 

555.     Crepidotus  cinnabarinus  Pk. 
Torr.  Bot.  Club.  Bull.  22,  1895. 

PILEUS  5-10  mm.  broad,  subsessile  to  slightly  stipitate,  soon 
reflexed  lateral,  scarlet  to  cinnabar-red,  villose-tomentose,  glabre- 
scent,  even  on  the  margin.  GILLS  rather  broad,  subdistant,  sinuate 
behind,  scarlet  on  edge,  which  is  minutely  fimbriate-crenulate. 
STEM  short,  1-2  mm.  long,  or  almost  lacking,  lateral,  minutely  red- 
dish-tomentose,  continuous  witli  the  base  of  the  pileus  on  the  upper 
side.  SPORES  elliptical-oval,  7-9  x  1.5-5.5  micr.,  smooth,  pointed 
at  one  end,  slightly  tinged  reddish.  BASIDIA  20-25  micr.  long 
by  7-0  wide,  with  1,  2  or  4  sterigmata. 

On  decaying  bass-wood  log,  etc.,  in  low  moist  woods,  southeast 
of  Ann  Arbor.     September-November.     Rare. 

This  brilliant  red  but  small  species  Avas  rediscovered  by  the  writer 
years  after  it  was  first  collected,  when  it  was  sent  to  Peck  from  Ann 
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Arbor  by  L.  M.  flolinsoii.  iIkmi  insiincior  in  Botany  in  tlie  I'ni- 
versity.  All  efforts^  to  j;t4  a  doHnite  spore  print  failetl,  as  yiy  plants 
\\ere  collected  Novenibei-  111  and  tlie  s]»(tres  matured  slowly  in  the 
cold  atni(js]there.  I'nder  the  microscope  they  had  a  sli<iht  tinj^e  of 
red  like  that  of  the  edf^e  of  the  i;ills  and  ]»ilens.  and  some  nneer- 
taiiity  remains  as  to  whether  the  form  should  not  be  referred  to 
Clandopus.  (^nite  a  nnnd)er  of  the  spores  were  abnormal,  and  in 
one  case  one  spore  i^rew  from  the  side  of  another  which  was  the 
only  one  attached  to  that  basidinni.  Tlie  traina  of  fJir  f/ill.s  is 
composed  of  narrow,  jiai-allel  Iiyphae.  .".  niici-.  thick,  hyaline  to- 
Avards  the  pilens  but  lilled  with  a  red  homogeneous  substance 
toward  the  edge  of  the  gills,  wliere  the  hyphae  terminate  in  in- 
liated,  sttrilr,  oval  or  elliptical  lar(/c  cells;  this  coloring  matter 
gradually  breaks  up  into  refractive  red  globules.  The  tninia  of  the 
pileus  is  hyaline  toward  the  gills,  composed  of  interwoven  narrow, 
long  li^'phae,  al)out  (>  micr.  thick,  which  become  naridwcr  toward 
the  surface  of  the  jtileus  and  ai-e  tiUed  with  the  reil  coloring  matter, 
liually  ending  in  tufts  or  tibrils  wliich  stand  out  from  the  surface 
and  are  intensely  scarlet-red. 

556.     Crepidotus  sepiarius  Pk. 
Toi-r.   Ii(»t.   ('Inl>.    I'.mII.   l'."».    1S!)S. 

■  riL[']rS  l-S  mm.  htii^.  conxcx.  siibninl>ilicate.  cncu.  xt-ry  minute- 
ly scaly,  (jnii/isli  Idniii/.  (ilLLS  aduexed.  minutely  crenulate  on 
edge,  tawny.  STiOM  short.  L'- 1  mm.  long,  curved,  (/rncrdlli/  rau  utriv, 
i-arely  central.  bri»wnish.  sdmelimcs  mealy  oi-  pul\ crulent.  Sr()KH!:^ 
broadly  ellij)tical,  IMO.xb  micr..  nucleate. 

On  oak  i-ails.  .Michigan  Agricultural  College  grounds.  Leg.  Ti-of. 
^^'.   .1.    Mc.il.      .lannary. 

The  gr.iyish  tint  of  llic  iiilcns  is  diir  to  tlic  minute,  grayish  lloc- 
cose  s(|n;ininni!i-s.""  Wlicn  cent  la  I  si  cninird  ilic  species  niiuhl  be 
mistaken   lur  ;i    X.incMiia.      I    lia\r  not   (•(dlrclcil    ii. 

557.     Crepidotus  fulvotomentosus  I'k. 
\.   \.  Si.itc  .Miiv.    i:,.p.  •_•(;.    |s7l. 

rildirs  1  ."i  rni.  Iiiiiim!.  sciiiicrrd  or  yrcg;irions,  siiboibiinlar  at 
lirsl  ilii-n  rrniroiiii  or  dimidi.ilr.  sessile  oi'  attached  b\  a  short. 
\illose    Initercle.      Ii  i/t/ iD/tlni  noil  s ,     denselv       tawuv      lonienlose      when 
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young,  tomeiitum  breaking  up  into  small,  taivny  scales  as  pileus 
expands,  ii  e.,  variegated,  ochraceous  beneath  the  tomentum,  margin 
at  first  incurved.  FLESH  firm,  thin.  GILLS  medium  close,  broad, 
subventricpse,  radiating  from  the  tubercle,  rusty-tan  color^  white- 
fiml)riate  on  edge.  SPORES  elliptical-ovate,  inequilateral  or  with  a 
depression  on  one  side,  8-10  x  5-6  micr.,  rusty-ochraceous. 

Gregarious.  On  decaying  wood,  logs,  etc.,  of  frondose  trees. 
Throughout  the  State.  Recorded  from  June  9  to  October  12.  Com- 
mon. 

This  differs  from  C.  calolepis,  if  my  motion  is  correct,  by  its  spores 
and  the  tinge  of  red  in  the  color  of  the  pileus.  It  is  very  close  to 
C.  calolepis,  but  if  the  spores  are  constant  must  be  kept  separate. 
Both  are  distinguished  from  other  species  by  the  dense  tomentum 
when  young,  which  breaks  up  into  separate  but  small  hairy  scales. 
Both  are  rather  persistent  and  may  remain  on  logs  in  a  dry  condi- 
tion for  quite  a  time.  Peck  says  the  cuticle  of  C.  fulvotomentosus 
is  separable.  It  sometimes  forms  large  colonies  with  pilei  of  all 
sizes. 

558.     Crepidotus  calolepis  Fr. 

Vet.  Ak.  Forhandl.,  1873   (Hymen.  Europ.     1874). 

Illustrations :     Fries,  Icones,  PI.  129,  Fig.  4. 
Cooke,  111.,  PI.  499. 

PILEUS  1-2  cm.  broad,  suborbicular  when  young,  convex,  twice 
as  wide  as  long,  sessile  or  attached  hj  a  white  villose  tubercle, 
reniform  or  dimidiate,  not  hygrophanous  nor  gelatinous,  covered 
by  a  dense  reddisJi-'brown  tomentum  when  young,  breaking  up  into 
rufous  scales  on  expanding,  margin  at  first  incurved.  FLESH  firm, 
thin.  GILLS  radiating  from  the  obsolete  stem,  those  in  the  center 
not  always  reaching  the  inner  point  of  the  radius,  medium  close, 
hroad,  rusty  ochraceous  at  length,  edge  minutely,  white  villose. 
SPORES  oval,  5-6  x  4-5  micr.,  smooth,  fuscous-brown  in  mass. 

On  dead  branches  of  basswood.  Houghton.  July.  Infrequent 
or  rare. 

Differs  from  the  preceding  in  the  character  of  the  tomentum,  scales 
and  spores.  It  was  at  first  considered  undescribed,  as  no  spore- 
measurements  were  found  in  European  descriptions.  The  spores 
of  this  and  the  preceding  species  are  certainly  distinct  and  they 
must  be  kept  separate.  The  plants  found  were  smaller  than  is 
usual  for  C.  fulvotomentosus. 


I 
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559.  Crepidotus  putrigenus  R.  &  C. 
Annals  Nat.  Hist,  1859. 

PILEUS  3-9  cm.  broad,  sessile,  dimidiate  or  subreniform.  convex 
to  conchate  or  snbexpandod,  denaeli/  short  viJlosc-toincntosc,  lustre 
(hiJI,  trJiitish  or  ycUoirhh-irhite,  moist  or  Avatery,  even  on  margin 
Avhen  dry,  margin  incurved.  FLESH  thickish  behind,  white  (dry) 
under  the  somewhat  se[)arable  pellicle.  (JILLS  close,  hrood  (width 
4-5  times  the  thickness  of  the  flei^h),  radiating  from  the  villose 
basal  tubercle,  narrowed  in  front,  rounded-adnate  behind,  becom- 
ing crisped  on  drying,  edge  entire.  SPOKES  spherical,  smooth, 
about  0  micr.  diam.,  rusty-fuscous.  BASIDLV  4-spored.  CYS- 
TIDIA  none.  ODOR  rather  disagreeable.  TASTE  tardily  some- 
what nauseous. 

Gregarious  or  imbricate  on  decaying  logs,  stumps,  etc.,  of  mixed 
Avoods.  South  Haven  and  New  Richmond.  July  to  September. 
Infrequent. 

Whether  this  species  is  a  mere  form  of  C.  inaldcJiius  is  hard  to 
determine.  The  spores  are  alike,  but  in  our  plants  the  pileus 
averaged  a  large  size  (for  a  Crepidotus)  and  its  surface  was  villose 
tliroughout,  the  villosity  becoming  denser  at  the  base;  tliis  may  be 
the  result  of  luxuriant  <levelopment.  All  my  collections  of  C. 
mahichius  average  smaller,  and  the  jtilcus  is  glabrous  except  the 
base.  The  gills  are  somewhat  (doser  than  in  (\  iiHiIneJiiiis,  and  I 
am  not  certain  thai  llic  jtilcus  is  truly  hygi'ophauous.  It  would 
seem  that  the  villose,  non-hygroplianous,  lai'ge  pileus  with  mai'gin 
not  striate   fdry)   and  tlic  closer  gills  separate  it. 

560.  Crepidotus  malachius  V>.  iS:  C 

Annals   \;it.   Hist..   IS.')!*. 

Iliusii-;iti(.iis:     I'rck.  X.  ^■.  Slate  .Mils.  Iluli.   rji'.  Report   for  1;m)7, 
IM.    112,   Fig.    I   I. 
Conn.   Survey.   Hull.  ::.   I'l.  L'L'.   p.    i:!. 

PITil'^rs  I  I  cm.  broad,  con\c.\  lo  |ilaiie.  varying  subreniform. 
cuneiform  or  tlahellifonii,  (dleii  depressed  behind,  st'fisilr  or  irith 
(I  rcri/  short,  irhih-.  tonicntosr  .slmi,  Iiygrophanous,  watery  in  w(»t 
weather,  (/lahroiis  except  aliove  attachment,  watery-white,  r/rajfish- 
irhitr  or  lioari/,  strinl iihi Ir  mi  nniriiiii   ('drvt  as  well  as  at  I'lrst.  sur- 
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face  with  a  slight  gelatinous  feel.  FLESH  tirm  at  first,  becoming 
soft.  GILLS  almost  close,  broad,  rounded  or  ahruptly  narroiced 
hehind  but  reaching  the  stem-like  base,  ventricose,  thin,  whitish 
then  tinged  flesh  color,  finally  rusty-brown.  SPORES  spherical, 
smooth,  6-7  micr.  diam.,  rusty-brown. 

Var.  'plicatUis  Pk.  has  a  deeply  striate  pileus.  Found  at  Bay 
View. 

On  decaying  Avood  of  frondose  trees.  Throughout  the  State. 
June  to  ]S'ovember.     Common. 

The  smaller  size,  presence  of  striations  on  the  margin  of  the 
pileus  even  when  dried,  the  glabrous  surface  of  the  pileus  and  its 
tinge  of  gray,  for  the  most  part  distinguish  this  species  from  the 
preceding.  From  C.  appJauatus  it  is  easily  separated  by  the  gills, 
which  in  the  latter  species  are  very  narrow  toAvard  the  base  and  run 
together  almost  in  lines. 

561.     Crepidotus  applanatus  Fr. 
Epicrisis,  1836. 

PILEUS  1-3  cm.  broad,  variable  in  shape,  suborbicular,  reni- 
form,  cuneiform  or  spatulate,  convex,  soon  plane,  often  depressed 
behind,  sessile  or  with  a  short,  compressed,  white,  tomentose  base, 
glahrous,  hygrophanous,  watery-white  and  striatulate  on  the  mar- 
gin when  moist,  white  when  dry.  GILLS  very  narrou',  decurrent, 
crowded,  white  then  cinnamon.  SPORES  globose,  5-6  micr.  diam., 
smooth. 

Gregarious  on  decayed  wood,  logs,  stumps,  etc.  Ann  Arbor,  New 
Richmond.     September.     Infrequently  found. 

Known  from  the  other  species  by  its  crowded,  narrow  gills  which 
taper  almost  to  lines  where  they  reach  the  stem.  The  pileus  be- 
comes convolute  on  drying  and  often  retains  its  striations  on  the 
thin  margin.  It  has  not  been  found  in  the  State  very  often,  but  is 
probably  widely  distributed.  Ricken  interprets  it  ditt'erentlj^,  as- 
signing to  it  elliptical  spores. 

562.     Crepidotus  stipitatus  sp.  nov. 

PILEUS  1-3  cm.  broad,  convex,  suborbicular  to  reniform,  hygro- 
phanous, glabrous,  watery-white  to  white,  stlpitate,  fainth'  striatu- 
late on  the  margin  when  moist,  silky  when  dry,  margin  decurved. 
FLESH  white,  firm,  rather  thick  behind,   thin   in  front.     GILLS 
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soniewliat  close,  rather  broad,  broa«lest  l>eliiinl.  narrow  in  front, 
white  then  pale  ochraceous-brown,  edge  entire.  STK.M  distinct,  2  4: 
mm.  long,  eccentric  to  nearly  lateral,  1-1.5  mm.  thick.  e(inal.  white, 
prninose,  villose  at  base,  somewliat  jjrolonged  to  tlie  gills.  Si'UKHS 
spherical,  5-G  micr.  diam.,  smooth,  pale  ochraceons-brown.  UDUR 
and  TASTE  not  noticeable. 

Gregarions,  on  very  rotten  wood.  Low  swamjty  woofls.  Ann 
Arbor.     September.     Fonnd  bnt  once. 

The  textnre  is  rather  firm ;  the  stipitate  character  separates  it 
from  V.  ntalQchius,  and  the  globose  spores  from  C.  scpiariust.  The 
pilens  is  marginate  behind  and  witli  a  minute,  fioccose  tnft  on  the 
side  of  the  stem.  C  lilioitliihi  l*k.  and  <'.  Jianstrlhiris  Vi.  ai-e 
also  s;iid  to  have  a  sli(Mi  stem,  hot  tlic  ]»ilei  of  these  are  lirow  ii  ur 
alntaceons  and   their  spores  are  ellijttical. 

563.     Crepidotus  crocophyllus  Berk. 
Dec.  Hookers  -lour.,  lS,~)(i. 

PTLET'S  l-."l  cm.  broad,  reniform  to  thibelliform,  convex,  slightly 
lobed.  narrctwed  into  a  stem  like  base,  delicately  hairy  or  glabrous 
in  fiont.  fxi-sdl  luilf  covered  iritli  a  dnise  eottont/  irJiite  tonientum, 
w  ateiy-ochraceous  when  moist,  beconiin;/  jialr  chrome  irlxn  drifin;/, 
escii  on  margin.  (JILLS  ratlier  broad.  cl(»se.  thickisli.  converging 
at  tlie  \ery  base,  oclii-aceuiis-ltiill',  liecuiiiiug  rnsty-ochraceoiis  from 
tiiesjiores.  SPOKI-^S  spiiei-ical.  !.."'».'"».."»  iiii<r.,  irilli  a  di  prission  ur 
(■<iiiti/  (III  one  sidf,  ocliraceous  under  the  microscope. 

Scallered   cm  decaying   beech    loi^.      I  Jay    \'iew.      Seplt'inlxT.      liai'e. 

Oiiginally  ((illected  at  W'aynesx  iMe,  ()|iio,  in  1S||  by  'rinnnas  (5. 
Lea.  and  named  by  IJei-kcdey,  abing  with  a  list  oj'  (diier  linigi  sent 
to  liim  liy  tlie  sanu'  coUector.  (See  ('inn.  Sdc.  nf  Nal.  Hist.,  \'id. 
.">.    ISSL'.    p.    lll'.l.i 

(Mir  |dant  was  at  tirst  retened  in  ('.  nilisii  15.  ^;  |Ir..  but  it  is 
much  more  like  Lea"s  plant.  Tlie  gionml  color  of  the  pileus  and 
gills  is  yellow  to  uchraceoiis,  and  the  |ie(iiliar  s|Mn'es  add  a  delinile 
disi  iniinishin;:  rha  iMclei-.      It   is  close  in  ('.  dur-^tilis. 

564.     Crepidotus  dorsalis  Pk. 

N.    ^.   Slalr   .\Im<.    Kr|..   L'l.    JsTl'. 

I'M. Ill's   1  :',  cm.  bi-nail.  coii\e\.  sessile,  al    lir^t   <nbnrbicnlar.  then 
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reniform  or  dimidiate,  reddish-yellow  to  tawny-yellow  when  fresh, 
fading  to  grayish-brown,  adorned  with  small,  tawny,  filjrillose  scales, 
scarcely  striate  on  the  margin,  which  is  decurved.  FLESH  pliant, 
thin.  GILLS  close,  rather  broad,  slightly  ventricose,  rounded  be- 
hind, yellow  at  first,  becoming  ochraceous-fuscous  then  rusty,  rad- 
iating from  the  villose  point  at  the  attachment  of  the  pileus. 
SPORES  spherical,  G  micr.  diam,,  smooth,  nucleate. 

On  decaying  logs  and  rotten  wood,  in  low  swamps.  Ann  Arbor, 
Kew  Richmond.     July  to  September.     Infrequent. 

The  color  of  the  i)ileus  varies  from  a  strong  tinge  of  red  in  some 
specimens^  to  no  red  in  others.  At  times  the  species  may  be  easily 
taken  for  small  forms  of  Claudopus  nidulans,  as  the  coloring  is 
somewhat  similar.  The  young  growing  specimens  are  entirely 
tomentose-squamulose,  forming  a  variegated  surface  when  the  pileus 
is  expanded.  The  perfectly  globular  spores  as  well  as  the  absence 
of  a  white  tomentum  on  the  basal  part  of  the  pileus  separate  it 
from  C.  crocophyllns.     It  is  probably  found  throughout  the  State. 

BHODOSPOREAE 

Volvaria  Fr. 

(From  the  Latin,  Volva,  a  wrapper.) 

Pink-spored.  Stem  provided  at  its  base  with  a  volva  which  is 
formed  from  a  discrete  universal  veil;  without  an  annulus;  stem 
separable  from  the  pileus.     Gills  free,  ventricose,  rounded  behind. 

Terrestrial  or  lignicolous.  With  the  exception  of  V.  homhycina 
and  V.  speciosa,  the  species  are  small  and  rather  rare.  They  cor- 
respond to  Amanitopsis  of  the  white-spored  group,  and  differ  from 
all  the  pink-spored,  except  Chamaeota,  in  the  free  gills,  the  volva, 
and  the  separable  stem.  V.  honibyclna  is  known  to  be  edible;  the 
others  are  mostly  poisonous. 

The  PILEUS  is  soft  in  texture,  corresponding  in  this  respect  with 
the  Amanitas.  Its  surface  may  be  glabrous  or  beautifully  silky,  in 
a  few  species  viscid,  margin  even  or  striate.  ^lost  of  them  have  a 
whitish  pileus,  but  a  few  vary  to  grayish  or  brown.  The  GILLS 
are  broad,  ventricose,  do  not  reach  the  stem,  and  are  soft  as  in 
Amanita.  The  STEM  is  glabrous,  silky  or  villose,  some  covered 
with  minute  spreading  hairs ;  there  is  no  distinct  cortex,  but  a  few 
species  are  said  to  be  partly  hollow.  We  need  more  accurate  infor- 
mation concerning  the  interior  stem-structure  of  the  rarer  species. 
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The  VOL\'A  is  meiiibrauous  and  ijei-sists  at  the  base  of  the  stem ; 
in  all  our  species,  except  one,  it  splits  apically  and  leaves  no  shreds 
on  the  pih'us,  sliowing'  the  splitting'  in  the  form  ol'  h)l)es  wliieh  are 
often  quite  constant  for  a  i)articular  si»ecies.  There  is  iicnr  any 
ANNULUS.  The  SPOKES  are  rounded,  i.  e.,  not  angular,  smooth, 
rose-colored,  sometimes  nucleate.  CYSTIDIA  are  present  in  Y.  lol- 
vaeca  Fr..  V.  pusilla  Fr.,  V.  miirincUa  Quel,  and  V.  speciosa  Fr. 
I  have  followed  Tatouillard's  idea  of  the  species  of  Europe. 

Key  to  the  Species 

(a)     On  tree  trunks,  large;  pileus  very  silky,  white;   volva  large,  firm, 

tough;   spores  6-7x5  micr.     565.     V.  bombycina  Fr. 
(aa)     On   the  ground,  among  grass,  herbs,  etc.,  in  woods,  on  dung  or 
manured   places, 
(b)     Pileus  viscid,  grayish-white  or  smoky-gray;    odor   disagreeable; 
rather  large, 
(c)      Pileus  striate  on   margin,  smoky-gray;    gills  flesh  color,   with- 
out cystidia.     567.     V.  gloiocephala  D.  C. 
(cc)     Pileus  even  on  margin;  gills  rosy,  cystidia  present.     566.     V. 
speciosa  Fr. 
(bb)     Pileus  only  slightly  viscid,  or  not  at  all. 
(c)     Pileus  umbonate,  striate;    stem  glabrous  and   solid.     568.     V. 

umhonata  Pk. 
(cc)     Pileus  not  markedly   umbonate. 

(d)     Pileus  5-8  cm.  broad,  grayish-brown,  blackish-brown  on  disk, 
streaked  with  black  fibrils;   spores  small,  elliptic-ovoid.     V. 
volvacca   Fr. 
(dd)     Pileus  less  than  5  cm.  broad,  whitish. 

(e)     Stem  densely  villose  with  minute  spreading  hairs;   grow- 
ing in  woods.     569.     V.  pubcsccniipes  Pk. ;   V.  plumiilosus 
Quel, 
(ee)     Stem  glabrous,  except  at  the  very  base. 

(f)     Pileus  at  length   striate  or  rimulose   on  margin,   white, 
dry. 
(g)      Spores  subglobose,   7..')   micr.   long;    stem    rather  long, 

;')-4  cm.,  gills  narrow.     V.  strintuhi  Pk. 
(eg)     Spores   truly    elliptical.     6-8x4-5.5     micr.;     stem     1-2 
cm.;  gills  medium  broad.     571.     V.  iiusilla  Fr. 
(ffl      Pileus   not  striate,   1-:?   cm.     broad,     conico-campanulate, 
dry,  silky,  white  or  ashy-tinged;   stem  solid,  pubescent; 
volva  bilobed.     570.     V.  hypopUhiis  Fr. 

565.     Volvaria  bombycina  Fi-.     i  Mdihi.i;) 

Sysl.  .Mycol.,  IM'I. 

IllM.slrations:     Atkinson.  Mushr(»oms.   Fig.   VM,  p.    III.   IKOO. 
Hard.  Mti.shnM.nis.   IM.  L':>,   Fig.   I'M  :;.  IIIOS. 
Mcllvjiinc,   Anicriciii    I'uiigi.    IM.   .".!».    i'.Hio. 
Micliaci,  Fiilircr  f.  IMI/rivmi.lc.  \  ..I.  III.  N...  10l». 
IMale  ( '  (»r  Ihis  ICc|M»rt. 

PILEUS  5-20  nil.  hroaii.  gh)hos(' ovat*'  at  llrsl.  IIhmi  cMiipMnMlat*' 
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or  convex-expaiuled,  obtuse,  icltite,  very  silky,  in  age  somewhat 
squamulose,  even  ou  margiD,  edge  floccose.  FLESH  rather  thiii^ 
,  white,  soft.  GILLS  free,  remote,  broad,  very  ventricose,  crowded^ 
flesh  color,  edge  eroded.  STEM  8-20  cm.  long,  1-1.5  cm.  thick,  solid,, 
giabrons,  tapering  npward,  usually  curved,  white,  deeply  inserted 
at  the  ba.se  into  the  larfje,  thick,  loose  VOLVA,  Avhich  splits  at  apex, 
and  persists  as  an  ample  bag-like  or  cup-like  sheath,  sometimes 
entire,  sometimes  torn.  SPORES  oval  to  broadly  elliptical,  fJ-S  x  5.5 
micr.,  smooth,  rosy  in  mass. 

Solitary  or  few  together  on  trunks  of  living  trees  or  decayed 
wood,  of  maple,  beech,  elm,  horse-chestnut,  etc. ;  usually  from  a 
crack  or  wound.  Throughout  the  State.  July-September.  Infre- 
quent. 

A  noble  mushroom,  often  ensconced  on  a  tree  trunk  out  of  reach, 
its  perfect  shape  and  silky  dress  evoking  admiration  from  every- 
one. In  the  egg-stage  it  reminds  one  of  the  large  Phalloi<ls. 
Brought  into  the  house  at  this  stage,  and  placed  in  a  drinking-glass 
with  a  moist  clotli  about  its  base,  it  will  expand  in  all  its  perfection. 
It  has  not  been  shown  as  yet  that  it  lives  parasitically  on  the  trees 
from  which  it  grows.  Once  located,  it  may  be  looked  for  each 
succeeding  year  on  the  same  sj)ot.  A  maple  tree  on  the  campus 
of  the  University  of  Michigan  is  the  home  of  one  which  fruits  regu- 
larly every  summer.  It  attains  a  considerable  size.  The  species 
occurs  throughout  the  world. 

566.     Volvaria  speciosa  Fr.     (Poisonous) 

Syst.  Mycol..  1821. 

Illustrations:     Patouillard,  Tab.  Analyt..  No.  (ilO. 
Ricken,  Bliitterpilze,  PI.  70.  Fig.  1. 
Cooke,  111.,  PI.  297. 
Bresadola,  Fungh.  mang.  e.  vel.,  PL  14. 
Gillet,  Chani]»ign()ns  de  France,  Xo.  714. 

PILEUS  5-10  cm.  or  more  broad,  globose-ovate  at  first,  then  ex- 
panded to  plane,  subumbonate,  very  viscid,  (/Jiihroiis.  irJiite  or  tinged 
gray,  margin  not  striate.  FLESH  thin,  soft,  putrescent.  GILLS 
free,  crowded,  rather  broad,  rentrirose,  deep  flesh-color  or  rosy. 
STEM  10-20  cm.  long,  1-2  cm.  tliick,  ecpia]  or  nearly  so.  at  first  ril- 
lose,  glabrescent,  base  tomentose,  white.  VOLVA  large,  splitting 
apically,  close-fitting,  flaccid,  edge  torn.  SPORES  large,  broadly- 
elliptical,  smooth,  variable  in  size,  12-18x8-10  micr.     CYSTIDIA 
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clavate,  ohniso.  ()IM)I;  strong  and  disM^iccalilc  at  limes,  especially 
when  old. 

Solitary  oi*  oi-eg;ari(»ns.  Ou  iiiainired  "ii-oiind.  duiiji.  rich  Icat- 
iiumld  ill  woods;  often  in  rich  cultivated  fields.  So  far  found  in  the 
southern  half  of  the  State  only.    May,  June  ami  July.     Infreiiuent. 

Atkin.son  says  plants  from  Lansing',  found  in  a  potato  i»ateli,  had 
the  odor  of  rottinj:;  potatoes.  Sometiines  the  odor  is  not  evident, 
rspccitilli/  irhcii  tlir  plant  is  i/oiiii;/.  Solitary  s];ecimens  occur  in 
low  Woods  and  are  somewhat  smaller.  I»nl  in  all  cases  the  large, 
broad  spores  are  characteristic  and  separate  it  from  the  next  species. 
It  is  considered  ])oisonous  in  Eurojte.  but  ^IcClatchie,  in  California, 
reitorts  it  i)erfectly  safe.  Hresadola  warns  against  confusing  it 
Avilh  Lrjtiofd  ndiicimi  and  I'aUiota  caiiipestris. 

567.     Volvaria  gloiocephala  Fr.     (Poisonous) 

Syst.  Mycol.,  ISlM. 

Illustration:     Patouillard.  Tab.  Analyt.,  No.  1*24. 
Bresadola.  Fung,  luang.  e.  vel.,  PI.  45. 
Gillett,  Champignons  de  France,  No.  711. 
Ricken.  P.liitterj.ilze,  PI.  70.  Fig.  2. 
Cooke,   111.,   PI.   298. 

IMrj-I'S  .~»  1(1  (III.  Itniad.  ovate  at  first  then  cain])anulate  expanded 
to  phiiic,  obtuse,  sometimes  miiliniiate,  glabrous,  viscid  to  giuliiious 
when  moist.  sni'iLi/  (/idi/  to  p(  tirl-fira  //.  with  a  metallic  luster  when 
dry,  margin  sliiate.  I'MJ-]S11  thin,  fragile,  white.  <  1 1  IJ.S  fice. 
rather  close,  bi-o;id  toward  front,  narrowed  behind.  sult\ cntrieose, 
c(\i^i'  coiicolor.  S'ril.M  N  1 .")  cm.  ni-  iiKire  long.  I  2  cm.  thick,  l;i|ieriiig 
iipuaid,  solid.  cNcii.  glaitrons  altoxc.  somewhat  \illose  toward  i)ase. 
\<H>\A  thin,  splitting  apically  or  circiilaily.  sometimes  three  bihed. 
someliiiies  regllhir  or  laceriitecl  on  edge.  adlie|-eiit.  extellinllv  tdliieli 
t(tse.  SI'()U|]S  I  1  i:;  \  (i  7..">  micr..  elliptical,  smooth,  llesh  color. 
CVSTIDLV  I ■.      (HK»i;  and  'IWSTi:  disagr.-eable.  ipiile  strong. 

Sdlihiiv.  ()ii  dcc;i\iiiM  \  CM,.]  ;||  inn.  old  Ie;i\cs.  intteii  Wdud,  in  luw 
woods.      .\iigiist.      .\lili    .\llMir.       Iv.ile. 

Iv\ce|il  for  the  daiker  c<»|((rs.  siiniller  s|inies.  slii;iliii||s  on  (he 
pileiis  :iiid  Lick  nf  c\slidi;i,  this  seems  close  lo  I  he  |irecediim.  :ind 
might  |ieiliaps  lie  considered  ;l■^  ;i  \;iriel\  of  il.  The  spoi-es  :iihI 
colors  in  these  Iwo  s|;e(iev  jiie  \ei\  \;iri;ible  :ind  lio  ihniiil  iiiler 
me<li;ile  loiins  occur.  Siriatioiis  ;iie  nc\er  \ei\  >-;i  I  istmloix  cIijumc 
ters  to  se|i;ir;ili'  species.  ;ilthollgh   llie\    ;iic  iiseriil.    The  species  is  con- 
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sidered  very  poisonous,  aud  if  so,  is  easily  coufiised  with  V.  speciosa. 
The  authors  note  that  the  volva  breaks  iu  a  circular  manner,  some- 
times leaving  shreds  on  the  pileus  like  some  Amanitas.  Atkinson 
has  shown  that  in  Amanita  the  volva  of  the  same  species  may  under- 
go the  two  different  modes  of  breaking,  and  the  same  holds  true  of 
this  form.  Our  plants  did  not  show  any  shreds  on  the  pileus,  and 
the  volva  was  angularly  lobed.  The  pileus  was  not  truly  umbonate. 
It  must  not  be  confused  with  the  gray  form  of  Amanitopsis  vaginata. 

568.     Volvaria  umbonata  Pk. 
Torr.  Bot.  Club,  Bull.  26,  1899. 

''PILEUS  2-3  cm.  broad,  conico-campanulate  or  campanulate,  then 
expanded  and  fiintisJted  with  a  prominent  umbo,  white,  slightly 
viscid  when  moist,  sillcjj  when  dry,  strongly  striate.  FLESH  thin. 
GILLS  free,  remote,  medium  close,  pale  flesh  color.  STEM  5-6  cm. 
long,  4  mm.  thick,  solid,  glabrous,  white,  slightly  thickened  below. 
VOLVA  white,  membranous,  persistent,  irregularly  split  into  seg- 
ments, forming  a  shallow  cap.  SPOKES  variable  in  size,  broadly 
elliptical,  nucleate,  smooth,  5-7  x  4-5  micr. 

''On  lawns  and  grassy  places." 

The  above  is  taken  from  Peck's  and  Lloyd's  descriptions.  Lloyd 
finds  it  in  Ohio.  It  is  probably  to  be  found  in  our  State  if  careful 
search  be  made. 

569.     Volvaria  pubescentipes  Pk. 
N.  Y.  State  Mus.  Rep.  29,  1878  {V.  puMpes  in  Sylloge). 
Illustrations:     Ibid.,  PL  I,  Fig.  1-3. 

PILEUS  1-2  cm.  broad,  dry,  icliite.  obtuse,  covered  with  adpressed, 
silky  squamules,  not  striate  on  margin.  GILLS  free,  remote,  close, 
not  very  broad,  wliite  then  flesh  color,  edge  persistently  white-fitn- 
briate.  STEM  2-4  cm.  long,  1-2  mm.  thick,  usually  slender,  equal 
or  subequal,  densely  minutely  villosc  with  spreading  hairs,  even, 
white.  VOLVA  wliite,  membranous,  subappressed,  sometimes  3- 
lobed.  SPORES  suboval  to  broadly  elliptical,  smooth,  5-7  x  4-5  micr., 
pale  flesh  color. 

(Dried:     Buff  to  pale  ochraceous-brown.) 

^Scattered.  On  the  ground,  among  debris  in  hemlock  and  cedar 
swamps  of  northern  Michigan,  sparingly  in  frondose  woods  of  the 
southern  part.  Marquette,  Houghton,  Bay  View,  New  Richmond, 
Ann  Arbor,  etc.     July-September.     Frequent  locally. 
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Slender,  pure  white,  with  minute  hairs  all  over  the  stem.  Its 
habitat  in  woods  is  a  distinguishing  character.  Patouillard's  figure 
of  V.  plumulosus  Quel,  of  Europe  (No.  333,  Tab.  Analyt.)  is  some- 
what illustrative  of  our  plant.  I  find  the  stem  of  V.  puhesccntipes 
of  the  woods  always  rather  long  and  slender,  and  the  cap  and  gills 
more  narrow  than  in  Patouillard's  figure. 

570.     Volvaria  hypopithys  Fr. 
Hymen.  Europ.,  1S74. 

PILEUS  co;j/'co-canij»anulat(',  (i-1.")  iinn.  high,  dry,  silky,  whitish, 
even  on  margin.  FLE?>I£  thin.  GILLS  free,  ascending,  rather  nar- 
row, close,  white  then  fiesh-color,  edge  minutely  crenulate.  STEM 
2-3  cm.  long,  2-3  mm.  thick,  soVul,  equal,  adpressed-silky,  whitish. 
VOLVA  vaginate,  bilobed,  tomentose  externally,  whitish.  SPORES 
5-7.5  X  3-4  micr.,  smooth,  elliptical. 

I  have  referred  here  a  eolleclion  made  by  Messrs.  Hill  and  Fisfher 
of  llie  Detroit  Mycological  Clnb,  and  given  the  description  of  their 
plant.  It  appears  to  lack  the  pubescent  stem  of  the  typical  descrip- 
tion, but  its  conical-shaped  cap  even  at  maturity  seems  to  recpiire 
iis  reference  to  this  species  or  to  a  closely  related  one.  The  linders 
referred  it  to  V.  murincUa  because  of  the  gray  tinge  of  the  pileus. 
I'atouillard's  figure,  however,  shows  the  pileus  of  thai  sjiecies  ex- 
panded-plane  and  the  jihnit  sTiiaUer.  I'eck  (in  X.  Y.  Siaie  UiiU.  54) 
re[)orts  T.  JijjpoijitJiijs  for  Xew  York,  but  without  any  notes. 
(>ui-  [ilanl  dill'ers  fi(»m  V.  iiinhoitatti  Pk.  in  its  pileus  being  even,  not 
;ii  ;ill  \is(id,  aldioiigli  the  sj)ores  are  the  same.  Further  e<dlect i<iiis 
are  necessary  in  (leieiiniiie  ils  hue  ]»lace. 

571.     Volvaria  pusilla  Fr. 
Syst.    Mvc,    ISL'I. 

lllusir;ili()iis  :     I'.itoiiill.ii.l. 'I';ib.  Analxt.,  No.  :;;!2  (as  ]'.  jxirnila) . 
llickeii,  I'd.iileri.il/.e.  IM.  Til,  I'^ig.  :;. 

<lilh'tt.  ( "haiii|iigMoiis  de  I'i;iiice.   No.  71.".    i  as   1'.  juirnthi). 
Hard.   Mnslirooiiis,   I'ig.    Il).~>,   |..  1*|;;.    l!Hll». 
< 'leiiieii  Is.  .Minn.  .\1  ii.vlin.diiis.  I''ig.  .".1.  p.  7~i,  llllo. 
I'liilc  <  'I    (if  this   Report. 

I'lldirs  .">  \'l  iiini.  liro;iil.  ;il  lirst  o\ale  then  cainiia  inilate  convex. 
tiiially  |ilaiie.  uliih  ,  sillvV  lilnillose,  (////.  e\eii  llien  liniuse  oi'  sliaalii 
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late  on  margin,  obtnse  or  slightly  depressed,  rarely  mammillate. 
FLESH  thickish  on  disk  only,  white.  GILLS  free,  close  to  sub- 
distant,  moderately  broad,  white  then  bright  flesh  color.  STEM  1-2 
cm.  long,  1-3  mm.  thick,  white,  equal,  glabrous,  solid,  even.  YOLVA 
split  into  3  or  4  nearly  equal  lobes,  firm,  loose,  white  becoming 
sordid.  SPOKES  elliptic-ovate,  6-8.5x4-5.5  micr.,  smooth,  nucleate, 
incarnate  in  mass.  CYSTIDIA  scattered  on  sides  and  edge  of  gills^ 
ventricose,  verj-  obtuse,  35-40  x  9-18  micr.     ODOR  none. 

Solitary  or  scattered,  under  herbs  in  moist  ground.  Detroit,  Ann 
Arbor.     July-August.     Rarely  found. 

This  species  is  distinguished  by  its  small  size,  Avhite  color,  the 
regular,  three  to  four-lobed  volva  and  by  its  cystidia  and  spores. 
Dr.  Fischer  collected  the  Detroit  specimens,  from  which  Hard's 
figure  was  obtained ;  Dr.  E.  B.  Mains  found  the  Ann  Arbor  speci- 
mens of  our  photograph.  It  seems  to  be  the  same  plant  described 
by  C.  0.  Lloyd  in  Mycological  Notes,  Vol.  I,  p.  9.  Whether  it  is 
the  true  V.  ijusilla  of  Persoon  remains  an  open  question.  Fries, 
in  the  Systema,  does  not  mention  the  striations  of  the  pileus,  and 
in  his  later  w^orks  includes  the  form  under  V.  parvula,  which  he  al- 
ways describes  with  a  dry  cap.  Ricken  (Blatterpilze),  however,  says 
the  cap  is  at  first  viscid,  soon  dry.  Berkeley  (Outlines)  also  speaks 
of  the  cap  of  Y.  pitsilla  as  viscid  and  not  striate.  The  stem  is  said 
to  be  somewhat  stufl'ed  to  hollow,  and  hence  our  plant  departs  from 
Berkeley's  also  in  this  respect. 

From  the  remarks  of  various  authors  it  would  seem  that  the  spe- 
cies referred  to  V.  pusilla  by  some  and  to  V.  parvula  by  others  is  an 
unusually  variable  plant,  inasmuch  as  the  pileus  may  be  somewhat 
viscid  or  dry,  even  on  the  margin  or  striatulate,  umbonate  or  plane, 
and  the  stem  is  either  solid  or  with  a  narrow  tubule.  Careful  study 
of  the  caps  of  our  plants  failed  to  reveal  more  than  mere  rudiments 
of  a  cuticle  whicli  could  scarcely  become  viscid  in  wet  Aveather.  Tlie 
stem  was  solid  and  i»ractica]ly  homogeneous.  There  were  no  signs 
of  striations  on  the  pileus,  altliougli  the  ex](anded  margin  became 
slightly  rivulose  in  age.  The  trama  of  the  gills  was  convergent,  com- 
posed of  large,  inflated  cells.  It  remains  for  those  who  are  lucky 
enough  to  find  it  often,  to  note  to  what  extent  it  may  vary  as  to 
the  contested  jioints. 
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Chamaeota  Smith,  W.  G. 

(From  the  Greek,  cluimdi,  on  the  <;i'oMii(h     Tlie  ohl  yeiiei-ic  name 
Annulaiia  is  pre-oceupied.) 

IMnk-spored.  Stem  prslii/,  scparahlr  li-om  the  pileiis.  with  a  }jer- 
sistent  or  evanescent  (iiniiilus.  Gills  free.  Spores  rounded. 
Terrestrial  or  lignicolus.  Fleshy,  putrescent,  rare  mushrooms, 
corresponding  to  Lepiota  of  the  white-spored  group.  They  diller 
from  Volvaria  in  having  an  annulus  Imt  no  volva.  The  annulus  is 
derive<l  from  an  iinicr  rril,  wliich  is  thin.  The  annulus  is  usually 
movahle.  .\honi  a  dozen  species  arc  known  throughout  the  world. 
Tlic  I  wo  following  sj)ecies  seem  to  hv  ilie  only  ones  known  in  the 
United  States,  and  Iheir  discov<?ry  is  due  to  ihc  lareful  and  acute 
observations  of  Mr.  IJronson  Barlow  of  (JiccnvilU'.  an<l  Dr.  O.  E. 
Fischer  of  the  Detroit  Mycological  Clnl). 

572.     Chamaeota  mammillata  (Longyear)     Murrill 

-Mich.  Acad,  of  Sci.  Kep.  :;,  1!)()L'.      (As  Annnlaria.  i 
illustration  :      ll)i(I.   IM.   1.  Fig.  4. 

i*IL|]l'S  1  1' (  III.  Iti-oiid.  jilaiic  al  iiialniily  irith  a  proiiiiiniil  iiiniii- 
mijnnit  iiiiiho  al  llic  ciiitrr,  wliiiisli.  iinilio  kMnon-yellow,  snrface 
minutely  rongli.  FJjFSH  very  lliin,  soft.  <iILLS  free,  ventri- 
cose.  iuoad.  lliiii.  (lose,  .".  mm.  broad,  jiale  llesh  color.  STivM  ;'..."'»  cm. 
long,  l..~i  iiiiii.  thick  al  apex,  gradually  enlarging  Utwai'd  base,  ^la■ 
liidus  al>ove  and  silky  lielow  the  ring.  ANXl'Ll'S  membranous, 
persistent,  white.  Sl'OlvI']S  suliglobose,  smooth,  .')-(>  micr.  diam., 
l)alc  llesli  color.  ("^■STIIH.\  riisH'oiiii.  ilill.ited  in  l  lie  middle.  .".0  .\  L'O 
micr. 

Sojiliiry.  <)ii  decaying  logs  in  woods,  (ircciivillc.  .luly.  Kaic. 
Ilcporlcd   by   koiig\eai-.  collecled    l»\    Mr.    I'.arhiw. 

'i'lic  type  iii;ilrrial  is  ill  ilic  licrb;iiiiiiii  (it  .Micliiiiaii  .Vuriciill  iiral 
College,   l-.;asl    ly;i  using. 
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573.     Chamaeota  sphserospora  (Pk.) 

ToiT.  Bot.  Club,  Bull.  33,  p.  21G,  1906.     (As  Aunularia.) 
Illustrations:    Plates  VI,  CII  of  this  Report. 

PILEUS  3-0  cm.  broad,  conic  or  subcampanulate,  becoming  ex- 
panded, umbonate,  silky-librillose,  yellow,  fading  to  whitish  in 
part,  umio  'brownish.  FLESH  thin.  GILLS  free,  close,  thin,  whit- 
ish or  cream-colored  when  young,  flesh-color  when  mature,  moder- 
ately broad,  edge  ivhite'-fini'briate ;  trama  of  j)arallel  hyphae.  STEM 
3-8  cm.  long,  4-8  mm.  thick,  equal  or  tapering  upward,  solid,  fibrous, 
substriate,  whitish.  ANNULUS  white,  median  or  below  the  mid- 
dle. SPORES  globose  or  subglobose,  5-6  micr.  diam.,  smooth,  non- 
apiculate,  dull  flesh-color.  BASIDIA  4-spored,  at  maturity  pro- 
jecting beyond  the  younger  hymenium,  about  25  x  8-9  micr.  CYS- 
TIDIA  none,  except  on  edge,  which  is  densely  covered  by  slender 
stalked  long  cells,  enlarged  at  apex. 

Subcaespitose.  On  rotten  wood  of  elm  trunk.  Detroit.  Col- 
lected by  Dr.  Fischer.  August.  Rare.  Cotype  in  the  University 
of  Michigan  herbarium. 

Described  by  Dr.  Peck  from  material  collected  near  Detroit  by 
O.  E.  Fischer.  It  has  been  suggested  that  it  is  identical  with  C. 
fenzlii  Fr.,  illustrated  as  follows: 

Kalchbrenner  and   Schulzer,   Icones,  Hymen  Hung.,  PI.  10, 
Fig.  1. 

Gillet,  Champignons  de  France,  No.  30. 

Engler  and  Prantl.  I,  1**  Fig.  121.  B.  p.  258. 
In  some  respects  it  certainly  has  similar  characters,  but  Gillet, 
who  gives  a  full  description,  says  the  spores  are  "large"  and  his 
figures  confirm  this  if  we  compare  them  with  those  in  which  he 
shows  small  spores  of  other  species.  Unfortunately  neither 
Gillet  nor  any  one  else  appears  to  have  recorded  the 
spore-measurements  of  C.  fenzlii.  Furthermore,  the  latter  species 
is  described  as  smaller,  the  annulus  and  stem  yellow,  or  yellowish, 
the  former  evanescent.  Gillet  says  the  stem  of  C.  fenzlii  is  at  first 
solid  then  hollow.  Further  information  concerning  the  variation 
of  our  plant  is  necessary  before  it  can  be  reduced  to  synonymy.  It 
seems  to  be  a  very  rare  plant  and  is  only  recorded  from  the  one 
locality. 
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Pluteus  Fr. 
( From  the  Latiu.  riutviiy,  a  protective  military  covering.) 

Pink-spored.  Without  voha  or  annulus.  Stem  flcshij  to  fibrous, 
not  cartilaginous,  separable  from  the  pilens.  Gills  free,  rounded 
behind,  soft.  Spores  rounded,  rarely  angular.  Hymenium  pro- 
vided icitU  cystidia. 

Small,  soft  mushrooms  (except  P.  cervinuH  Fr.  Avhich  is  rather 
large),  Jignicolous  for  the  most  part.  i.  e..  growing  on  wood,  on 
logs,  stumps,  decayed  wood,  forest  debris,  or  sawdust,  rarely  on 
manure.  The  smaller  forms  are  found  in  very  moist  situations. 
P.  cervin  us  is  common ;  the  others  tend  to  be  rare  or  infrequent. 

The  PILEUS  may  be  glabrous,  silky,  velvety,  minutely  scaly  or 
torn,  librillo.se  or  granular ;  its  surface  is  even,  striate  on  the  margin 
or  varying  to  quite  rugulo.se.  The  upper  layer  of  hyphae  is  some- 
times differentiated  into  a  separable,  somewhat  viscid  pellicle,  or 
it  is  comi)osed  of  loose,  rounded  cells  of  a  different  color;  the 
shape,  size  and  color  of  these  surface  hyphae  or  cells  under  the 
microscope  provide  a  helpful  means  of  definitely  determining  some 
of  the  s])ecies.  The  color  of  the  pileus  varies  white,  yellow,  brown, 
blackisli.  or  rarely  orange  to  red.  The  GILLS  are  soft,  not  at- 
tached to  tlic  stern  but  rounded  behind  and  often  remote.  Usually 
they  are  white,  in  a  few  cases  yellowish,  and  all  become  tinged  by 
tlio  flesh-colored  or  rosy  spores.  They  are  coherent,  i.  o..  collai>sing 
on  eacli  other  as  in  Goprinu^;.  and  oltcii  beconic  moist  and  nearly 
deliciuescent  in  wet  weather.  They  are  i>rovide(]  with  large  cells 
projecting  beyond  the  basidia.  either  on  tlieir  edge  or 
sides  or  Itotli.  ealleil  (■^■STilHA:  the  shape  and  strnctnre 
of  the  cystidia  vary,  and  can  l»e  used  with  llie  spores 
to  separate  tlie  otlierwise  often  similar  species.  They  are 
called  STKKILE  CELLS  when  they  occur  on  tlie  edge  of  the 
gills,  where  I  hey  are  sometimes  arrang«'d  in  clusters.  The  STEM 
is  central.  Jlesliy.  often  with  a  liin-ons  cuticle,  not  c.irtilagin- 
OUH  except  under  dry  weather  conditions;  it  is  solid  except  in  a 
few  sjiecies.  as  e.  g..  /'.  <idniir<ihiHs  IMc.  and  /'.  stiliiinus  Fr. ;  it  is 
usually  slentler  and  fragile,  ('(pial.  rarely  sulthMlln»Ms,  glabrous  or 
velvety,  etc.,  like  the  pilens.  The  SI'()KI''S  of  tlie  dilVer(>nt  sjiecies 
are  very  much  alike,  minute,  subglobose  or  shortoldong.  while  .ind 
smooth,  not  angulai'  in  our  species.  They  include  a  luimber  of 
rdihic  f(M'ms  acenrding  to  .Mcllvaine,  allln»ugh  ilie  older  authors 
consi(h'i-ei|    them    willi    su^piciuii.      \ot    all     the    speeies     have    Ixhmi 
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tested,  and  all,  except  perhaps  the  edible  P.  ccrvinus,  are  too  small 
to  consider  from  a  food-value  standpoint. 

The  species  can  for  the  most  part  only  be  identified  with  the 
aid  of  a  microscope,  since  the  character  of  the  cystidia  must  be 
known  before  certainty  can  prevail.  Hence  the  following  key  is 
based  on  the  only  certain  method  which  can  be  followed  in  this 
genus.  Of  the  vspecies  not  yet  found  in  the  State,  P.  stercorarius 
Pk.  grows  on  manure  heaps,  and  its  spores  are  exceptionally  large, 
measuring  12-15  micr.  long;  P.  sterilomarginatus  Pk.  has  angular 
spores.  It  is  possible  that  Pleurotus  snhpahiiatus  Fr.  which  as  it 
occurs  with  us  is  well  illustrated  by  Cooke  under  Plutcus  phleho- 
pliorus,  Plate  422,  B.,  has  been  reported  as  a  Pluteus ;  its  adnate 
gills,  however,  should  prevent  confusion. 

Fries  divided  the  genus  into  three  sections,  given  below. 

Key  to  the  Species 

(A)     Pileus  white  or  whitish.     [See  also   (AA)    and    (AAA).] 

(a)     Cystidia  witli   2-4  liorns  at  apex;    pileus  subglabrous   to  flbrillose 

or  rimose,  5-15  cm.  broad.     574.     P.  cervinus  Fr.  var.  alhus  Pk. 
(aa)     Apex  of  cystidia  without  horns;   pileus  villose-tomentose,  2-7  cm. 

broad.     578.     P.  tomentosxilus  Pk. 
(aaa)     Cystidia  rare,  not  pronged;  pileus  glabrous,  2-3  cm.  broad.     579. 
P.    roseocandidus   Atk. 
(AA)     Pileus  yellow,  orange  or  red. 

(a)     Pileus  orange  to  vermillion;  spores  sliort-oblong.     582.     P.  caloceps 

Atk. 
(aa)     Pileus  yellow,   sometimes  smoky  tinged, 
(b)     Pileus  rugose-reticulate  on  disk. 

(c)      Stem   stuffed   to  hollow,   yellow;     pileus    glabrous,    umbonate. 

584.     P.  admirabilis  Pk. 
(cc)      Stem  solid,  pinkish-white;  pileus  4-5  cm.  broad,  smoky  velvety 
on  disk.     P.  flavofuligineiis  Atk. 
(bb)     Pileus  not  rugose  on   disk,   striate   on   margin;    stem   pellucid- 
white.     585.     P.   leoninus  Fr. 
(AAA)     Pileus  brown,  fuscous,  umber,  blackish,  etc. 

(a)     Cystidia  with  2-4  horns  at  apex;  pileus  not  striate  on  margin;  stem 
flbrillose. 
(b)     Gills  with  their  edges  smoky-brown.     575.     P.  timbrosus  Fr. 
(bb)     Gills  unicolorous. 

(c)     Pileus  usually  rather  large,  3-15  cm.  broad;    color  dingy  pale 

brown,  but  variable;   common.     574.     P.  cervinus  Fr. 
(cc)     Pileus  small  to  medium;  pileus  and  base  of  stem  tinged  bluish 
or  with  a  distinct  olivaceous  tinge;    cystidia  longer  than  in 
.  the  preceding;   rare.     576.     P.  salicinus  Fr. 
(aa)     Cystidia  without  horns  -at  apex. 

(b)     Pileus  not  truly  striate  on  the  margin. 

(c)     Stem  glabrous,  pellucid,  innately  striatulate. 

(d)     Stem  and  gills  white  at  first.     581.     P.  nanus  Fr. 
(dd)      Stem  and   sometimes   the  gills,  yellowish.     581.     P.   nanus 
var.  lutescens  Fr. 
(cc)      Stem  velvety  to  squamulose,  brownish,  etc. 

(d)     Edge  of  gills  of  same  color,  cystidia  hyaline.     580.     P.  gran- 
ulans Pk. 
(dd)     Edge  of  gills  with  yellowish  cystidia.     580.     P.  granularis 
Pk.  var.  umbrosellus  Atk. 
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(ccc)      Stem  silky,  whitish   or  tinged   fuscous;    spores  oblong,   6-6.5 
x3  micr.     577.     P.  ephehius  Fr.  var. 
(bb)     Pileus  short-  or  long-striatulate  on  margin. 

(c)     Pileus   slightly   striate   on   margin,   glabrous,   cinnamon-brown. 

P.  chrysonhaeus  Fr. 
(cc)     Pileus  long-striate  on  margin,  minutely  velvety  or  obscurely 
granulose. 
(d)     Pileus  1-3  cm.  broad;  stem  fibrous-striate,  glabrous,  white  or 

brownish.     (See  617.     Leptonia  seticeps  Atk.) 
(dd)     Pileus  2.5-5  cm.  broad;   stem  innately  striatulate,  glabrous. 
583.     P.  longistriatus  Pk. 

Sectiou  I.  Siu'face  of  the  pileus  at  length  tibrillose  or  floccose, 
by  the  l)reaklng  up  of  the  horizontal  layer  of  the  librils  of  the 
cuticle. 

574.     Pluteus  ceivinus  Fr.     (Edible) 

Epicrisis.  1S:!(». 

Illustrations:    Cooke,  111.,  PI.  :W\. 

Patouillard,  Tab.  Analyt.,  No.  :535. 
Ricken,  Bliitterpilze,  PI.  71,  Fig.  1. 
Atkinson,  Mushrooms,  Fig.  i:J2,  p.  138,  1900. 
Hard,  Musliroonis,  Fig.  188.  18!),  p.  235,  1908. 
ilarsliall.   Muslirooni   Kook.   fi]i.    ]•.   ST,   190.'). 
X.    V.   Stale   -Mils.    IJcp.   .■;i.    IM.   71.    1!»01. 
Mcllvaine,  Anicrican  Miislirddins.   IM.    LXI.   p.  L'13. 
Plate  cm  of  this  Kei)()rl. 

PILEUS  T)-H)  em.  broad,  i-ai-ely  smaller,  campaiiulale.  then  broad- 
ly convex  to  expanded,  rdri/iii;/  t/hibroKs  to  fihrillosc^  librils  darker, 
disk  soiiM'l  iiiH's  sc;ily.  cmmi  on  iiiar;4in.  while.  dini;y-taii,  urayisli 
brow  II  oi-  darker,  pro\  ided  wiili  ;i  somewhat  separable,  sometimes 
sul)\is(id.  pellicle;  I-'Ll^SIi  while.  (1 1  Li>S  <dose,  free.  l»road. 
l-oiilided  Itehiiid.  while  llieii  lleslicoloped  li-oiii  I  lie  spores.  STl-'.M 
<'(|ii,il  or  slightly  ta|)ering  upward.  7>  \7>  cm.  long,  b  IS  mm.  Ihiek, 
lirm.  s(did.  dingy  white  to  brow  iiisli  i;i  ii,  ^l;ii)rous  or  somewhat 
lildillose.  S|M»Ivl]S  i  iicoiisi.i  iil  in  .si/e  ;ind  shape,  sliitrt  i)hlfnii/, 
oral,  liio;idly  elliplic;il,  ."")  S  x  |  .">  nncr..  soniiMimes  longer  or  broader, 
mole  l;ii-eiy  ;^loltn  l.ir,  olleii  niicle.lle.  sm(»o|||,  llesli  cidored  in  mass. 
('^S'^II»IA  .iliniid,!  hi .  lupoid,  sioiii.  lermiii.i  I  in;^  in  Ll  I  sliorl.  blnnt 
lioilis.      (H)(H;    :ind    'lAS'l'll    somewhat    dis;i;4ree;dde. 

S(dil;ii\.  scallered.  or  when  ^ii>wing  on  s;iwdnst.  etc..  often 
oaespitose.  (>n  stumps.  loi;s.  I'lom  nnd'i'iiionnd  i-oots  or  wood,  on 
bo;irds,  s.iwdilst.  etc.      'riironuhoiit    the  .*>l,ile,   nioslh    in    l»lo;id  le:i\ed 
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woods.  Jime  to  October  (earliest  record  is  May  28;  latest,  Octo- 
ber 4),    Very  common.     Edible. 

Like  ArmiUaria  mellea  its  frequent  fruiting  makes  it  possible  to 
find  a  great  amount  of  variation,  and  many  varieties  have  been 
named.  Var.  alha.  Pk.  is  v/liitish,  often  caespitose  and  frequents 
sawdust  piles.  Var.  viscosus  Lloyd  is  described  as  very  viscid  on  the 
cap,  and  with  narrow  gills.  Var.  petasatus  Fr.  has  the  cap  striate 
to  the  middle.  It  is  probable  that  all  of  these  forms  iutergrade  with 
the  typical  plant  which  along  with  the  varieties  varies  into  many 
shades  of  color.  Slender  forms  occur  in  low  woods,  on  debris,  with 
the  stature  of  P.  leoninus,  but  the  pileus  is  almost  white. 

This  species  can  be  distinguished  from  Entoloma  by  its  free 
gills  and  its  lignicolous  habitat,  although  of  similar  appearance 
otherwise.  As  Entoloma  contains  poisonous  species,  this  is  im- 
portant. In  Europe,  P.  cervinus  has  been  marked  as  "suspected"; 
in  this  country,  however,  it  is  highly  praised  by  mycophagists, 
since  the  disagreeable  odor  and  taste  disappear  on  cooking.  It 
has  a  characteristic  relation  to  the  stump  on  which  it  is  often 
found,  in  being  so  attached  that  it  is  difficult  to  get  a  piece  of  the 
wood  and  mushroom  together,  since  its  stem  grows  in  the  vertical 
cracks  of  the  stump.  With  us  it  is  found  on  wood,  rarely,  on 
soil,  although  the  condition  of  the  woody  substratum  varies  ex- 
ceedingly. Small  plants  imitate  some  of  the  other  species  and 
can  only  be  separated  with  certainty  by  the  use  of  the  microscope. 
The  pronged  cystidia  are  usually  the  decisive  character.  Patouil- 
lard  says  that  the  flesh  has  yellowish  lactiferous  hyphae  scattered 
throughout  it. 

575.    Pluteus  umbrosus  Fr. 

Sys.  MycoL,  1821. 

Illustrations:     Bresadola,  Fung.  Trid.,  Vol.  2,  PL  116. 
Kicken,  Bliitterpilze,  PI.  70,  Fig.  4. 

PILEUS  5-10  cm.  broad,  campanulate  then  convex-expanded^ 
broadly  umbonate,  smoky  umher  or  blackish  brown,  rurjose-reticu- 
late  and  floccosc-scahj  on  disk,,  even  and  fibrillose  on  margin. 
FLESH  white.  Gills  free,  close,  broad,  ventricose.  whitish  then 
flesh-colored  from  the  spores,  edge  fimdriate  and  smoky  hroivn  from 
the  dark  cystidia.  STEM  3-8  cm.  long,  4-8  mm.  thick,  solid,  firm, 
equal  or  slightlj'  tapering  upward,  dingy  Avhite  to  brownish,  covered 
with  smoky-brown  fibrills.     SPOKES  oval-elliptical,  5-7  x  3-4  micr.^ 
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smooth,  flesh  color  iu  mass.  CYJ^TIDIA  fusoid,  75-85  x  15-1^0  micr., 
apex  with  24  horns.     OUOK  and  TASTE  slightly  disagreealjle. 

Solitary  or  scattered  on  rotten  wood,  in  conifer  woods,  usually 
on  hemlock  or  pine.  Huron  Mountains,  Houghton,  Xew  Richmond. 
August  and  September.     Infretiuent  except  locally. 

Distinguished  at  once  by  the  smoky-brown  edge  of  the  gills.  It 
tends  to  be  snuiller  than  P.  cervinus  and  darker  in  color.  P.  gran- 
iilaris  var.  umhrosdlus  has  yellowish  edged  gills,  and  its  cystidia 
are  not  horned.  There  seem  to  be  a  number  of  varieties  connect- 
ing P.  cervinus  and  P.  um'brosus.    Mcllvaine  pronounces  it  edible. 

576.     Pluteus  salicinus  Fr.  var. 

Syst.  MycoL,  1821    (as  Leptonia  salictnus). 
Illustration:     Cooke,  111.,  PI.  11G9. 

PILEUS  2-5  cm.  broad,  convex  to  expanded,  broadly  umbonate, 
smoky-umber,  pruinose-velvety,  disk  flocciilose,  margin  even. 
OILLS  free,  close,  not  broad,  reaching  margin  of  cap.  edge  coiicolor, 
white  then  flesh-colored  from  the  spores.  STEM  equal,  2-4  cm. 
long,  2-4  mm.  thick,  base  bulbillose,  curved,  shining,  silky-tibrillose, 
stulfcd,  whitish  but  covered  with  .smoky  librils,  base  sniokgolire. 
SI'OKES  broadly  elliptical,  7.5-8.5  x  5-(;  micr..  siiiootli,  llesli  color. 
CYSTIDIA  2-4  pronged  at  apex,  75-90  x  l.")-17  micr..  fusc<»id,  stout. 

Solitary.  On  rotten  wood,  in  willow  and  abler  swamp.  .Inly- 
August.     Ann  Arboi-.     Rare. 

The  green  tinge  is  not  very  marked  on  the  pileus  but  is  ([uite 
marked  at  the  base  of  the  stem.  It  agrees  best  with  Massee's  de- 
scription (British  Fungus  Floi-a).  The  typical  bluish  form  has 
not  been  seen  by  me  in  the  State  altiiongh  collected  elsewhere. 
The  IioiihmI  cystidia  separate  it  Irom  ollici-  snioky-ninbcr  species, 
ami  the  white  edge  of  the  gills  disl  iiigiiislics  il   from  /'.  lonhrfisiia. 

577.     Pluteus  ephebius  I'r.  var. 

Syst.  .Mycol..   isi'I. 

lllnsli-.ilioii  :     ("ooke.    III..    I'l.   .".IT. 

PT  LIU'S  L'..-)  (III.  liro;id.  c((iive.\('Xpand»'d.  (Irlinitrlj/  siUci/filtril- 
h)sr,  siiining,  becoming  somewliat  liln  illose  sc;ily,  not  at  all  gran- 
ular, inansc  gniji,  unit  olnroiis,  e\ en  on  iii;iigiii.     (;IM.,S  fi-ee,  rather 
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remote,  not  broad,  pniiuose,  wliite  then  bright  pink  from  spores, 
edge  concolor,  STEM  about  2  cm.  long,  equal,  curved,  silky,  white 
or  tinged  fuscous,  striate.  SPORES  ohlong,  6-6.5x3  micr.,  smooth, 
pink.  CYSTIDIA  about  50  micr.  long,  slender,  sometimes  curved 
and  rounded  at  the  apex,  abundant  on  sides  and  edge  of  gills. 

Solitary.     On  rotten  logs,  in  woods.     New  Richmond.     Rare. 

The  tibrillose  pileus  allies  this  form  with  this  section.  The  oblong 
spores,  characteristic  of  the  species  according  to  Massee,  induced 
me  to  place  it  here  although  the  absence  of  "bluish  down"  which 
Fries  italicises  may  indicate  that  it  is  a  different  or  undescribed 
species.  It  seems  to  be  close  to  var.  clrcpanopliyllus  Schultz,  the 
status  of  which  is  uncertain. 

578.     Pluteus  tomentosulus  Pk. 

X.  Y.  State  Mus.  Rep.  32,  1879. 

Illustration:     Atkinson,  Mushrooms,  Fig.  133,  p.  139,  1900. 

PILEUS  3-7  cm.  broad,  thin,  soon  expanded,  obtuse,  umbonate, 
floccosc-tomentose,  more  densely  so  on  disk,  ichite  or  tinged  with 
pink,  especially  on  the  margin,  margin  even.  FLESH  thin,  white. 
GILLS  free,  rather  remote,  crowded,  'broad,  white  then  rose-colored 
from  the  spores,  edge  fimbriate.  STEM  5-10  cm.  long,  4-8  mm. 
thick,  equal,  solid,  f[\)vi\\of>,e-striate,  subbulbous  at  base,  slightly 
tomentulose,  bulb  tomentose,  white.  SPORES  subglobose,  or 
broadly  short  elliptical,  5-7  x  4.5-5.5  micr.,  smooth,  rose-flesh  color 
in  mass.  CYSTIDIA  stout,  85-95  x  22-25  micr.,  not  horned,  bottle- 
shaped  on  a  rather  slender  stalk,  scattered,  more  numerous  on  edge 
of  gills. 

Solitary  or  scattered.  On  rotten  logs  or  prostrate  trunks,  es- 
pecially in  hemlock,  tamarack  or  cedar  swamps.  Throughout  the 
State:  Marquette.  Houghton.  Sault  Ste.  Marie,  New  Richmond. 
Ann  Arbor.  July,  August,  September.  Frequent  in  the  northern 
part  of  State. 

This  is  a  beautiful  species  but  prefers  deep  swamps.  In  Europe 
P.  pelUtus  Fr.,  a  more  glabrous  species,  takes  its  place.  Accord- 
ing to  Peck,  tlie  pileus  often  has  a  pink  tinge. 
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579.     Pluteus  roseocandidus  Atk. 
Ann.  Glycol.,  Vol.  VJI.  p.  oTo,   19U!J. 

PILEUS  --0  cm.  broad,  fragile^  convex  tlieii  expanded,  glabrous, 
dry,  pure  irliitr,  sometimes  tinged  rose  or  brownish-buff  in  wet 
weather,  .striutukitc  on  the  tJiin  inunjui,  with  a  dull  lustre.  FLEfc?H 
thin,  white.  (UJvJjS  free,  reaching  the  stem,  elliptical,  close, 
rounded  behind,  moderately  broad,  liyphae  of  trama  converging, 
white  at  lirst  then  piidc.  STEM  ;!-4  cm.  h)iig,  '2~^-\  mm.  tliick,  ecjual, 
even,  hollow,  glalirous,  slightly  mealy  at  aiiex.  inif/ilv,  terete  or 
compressed,  subbulbillate,  innately  tilnillose.  pxrc  irhite.  SPOKES 
globose,  smooth.  (»-8  micr..  i)ale  diam..  llesh  color  under  microscope. 
CYSTIDIA  few  or  lacking  on  sides  of  gills.  ^Sterile  cells  on  edge, 
globose  or  ventricose-inflated,  obtuse,  50-80  x  20-35  niicr.  Busidia 
30x8-0  micr.,  14-spored.     ODOK  none. 

Gregarious.  On  grassy  ground  in  woods  near  tamaiack  swani}). 
Ann  Arbor.    October.     Rare. 

This  white  species  is  said  to  have  a  two-layered  trama  in  the 
pileus,  the  inner  fioccose,  the  outer  forming  a  cuticle  two  to  three 
cells  thick  of  jjyriform  to  subglobose  cells.  1  have  found  it  but 
once. 

Stctioii  II.  Siirr;i(t'  uf  |iiiriis  ;^iamilos('.  |ii'iiiiiat('  or  puh ciulciit, 
composed  of  enlarged  i^luluihir  py  li  ruiiii  or  filsoid  cloiiga  ted,  (-(dol-- 
ed  cells. 

580.     Pluteus  granulans  Pk. 

llulValo  Soc.   Nal.  Sci.,   Itiill.    1.   IST.".. 

Illiistralioii  :      Hard.  .M  uslirodiiis,    I'iu.    r.lll.   p.  L';;7. 

I'lM'll'S  •_'.">  cm.  broad.  cuii\e\  lo  phiiie.  siilmmlxtnatc,  rii(fnfir- 
nr'niLhil,  \  ejldwish  brown  in  nniltei-.  m-  cliesimii  cohtr.  t/raii  iilnsi 
or  rill'isi  (/)-(iti  illosf  like  plush.  <IILLS  free,  ciowdeil.  i.illier  iiro;id, 
\  ('111  ricose,  while  iIiimi  llesh  cidored  Icom  sp(»res,  idi/i  iiniiiilnr. 
S'ri].\I  ;;  7  cm.  Ihul;.  •_'  1  mm.  thick,  slender,  etpial.  solid,  pallid. 
rrhrli/  fill  hr.^rfii  I  nv  ciixered  w  i  I  h  Ihowii  scales  Iiiu;niK  base. 
SIMMvl'.S  i:l((l)u<e.  I  .■>  micr.  iliani.,  ;ipicnlale.  nncle;iie.  smnuih. 
flesh  ciiliir.  ('\S'ril»I.\  globose  (ibii\;i  le,  .iImmiI  ;1."i  ■_'."»  micr..  inl'ie 
(pieiil.    livalilie. 
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Solitary  or  scattered.  On  rotten  logs,  etc.,  in  conifer  and  fron- 
dose  woods. 

Throughout  the  State:  Houghton,  Huron  Mountains,  Marquette, 
Bay  View,  Ann  Arbor,  July-September.  More  frequent  in  mixed 
hemlock  woods;  never  common. 

The  villosity  and  granulosity  on  the  cap,  when  present,  is  due 
to  globular  or  elongated-fusoid  cells,  filled  with  coloring  matter. 
These  cells  correspond  to  the  fibrils  of  such  species  as  P.  umbrosus, 
from  which  this  species  is  separated  by  the  spherical  spores  and 
cystidia  without  prongs  at  the  apex.  Peck  describes  the  spores  in 
the  2Gth  report  as  spherical,  later,  in  the  38th  report,  he  says 
"broadly  elliptical,  6-7.5  x  5-6  micr."  Our  plants,  like  Lloyd's 
(My col.  Notes,  2),  have  spherical  spores. 

Var.  umbrosellus  Atk.  nov.  var.  is  distinguished  by  the  more 
villose  pileus  and  the  tinge  of  yellow  on  the  edge  of  the  gills. 
The  villosity  is  caused  by  long,  yellowish  brown  cells,  200- 
300  micr.  long,  20-30  micr.  wide,  often  crowded  into  erect,  pointed 
scales,  arranged  in  sootj',  radiating  or  reticulate,  velvety  ridges. 
The  edges  of  the  gills  are  provided  with  sterile  cells  filled  with  a 
pale  yellow  coloring  matter.  The  cj^stidia  are  scattered,  globose  or 
pyriform,  not  pronged.  The  spores  are  4-5  x  3-4  micr.,  longer  than 
broad,  subglobose,  similar  to  those  of  P.  umhrosus;  the  cystidia, 
however,  separate  it  from  the  latter. 

Var.  intermedius  nov.  var.  approaches  Leptonia  seticeps  in  size 
of  spores,  and  wliite-fimbriate  edge  of  gills ;  but  the  stem  is  stuffed, 
then  hollow,  and  4-5  cm.  long,  4-5  mm.  thick.  The  cap  is  ruglose- 
villose  and  2-5  cm.  broad. 

Solitary  or  scattered.  On  rotten  wood.  Detroit,  etc.  Infre- 
quent. 

581.     Pluteus  nanus  Fr. 

Syst.  MycoL,  1821. 

Illustrations:    Patouillard,  Tab.  Analyt.,  No.  334. 
Ricken,  Blatterpilze,  PI.  70,  Fig.  6. 

PILEUS  2-3  cm.  broad,  convex  then  expanded,  obtuse,  radiately 
rugose  on  disk,  margin  even  or  nearly  so,  velvet y-pruinose,  gran- 
ulose  or  pulverulent,  hrownish  ashy,  umber  or  darker  when  young. 
GILLS  free,  close,  ventricose,  narrowed  toward  ends,  white  then 
flesh  color  from  spores,  edge  fimbriate.  STEM  2-3  cm.  long.  2-3 
mm.  thick,  solid,  equal,  rigid  often  curved,  glahrous,  pellucid-white. 


CLASSIFICATION   OF   AGARICS  543 

striatulate  or  iiiiuiteh'  fibrillose.  SPORES  suhfjiohosc,  4-5.5  micr. 
diam.,  .smooth,  flesh  color.  CYSTIDIA  fusiform  bottle-shaped, 
sometimes  tapering  to  a  point  at  ai)ex,  not  horned,  vaculoate,  75-80 
micr.  long,  on  the  sides  and  edge  of  the  gills. 

Solitary  or  scattered.  On  decaying  logs,  sticks,  etc.,  in  low 
woods  and  swamps.  Jnne  to  October.  Throughout  the  State: 
Huron  Mountains,  2sew  Richmond,  Ann  Arbor.     Infreiiuent. 

The  velvety  character  of  the  pileus  is  only  apparent  since  the  sur- 
face under  a  lens  is  granulose  or  pulverulent ;  this  is  due  to  globular 
or  fusoid  cells  which  compose  the  surface  layer  and  give  it  the 
brown  appearance.  It  is  separated  from  a  number  of  others  by  the 
glabrous  stem,  small  size  and  subglobose  spores.  It  may  appear 
quite  early.    There  is  sometimes  a  smoky  tinge  on  the  cap. 

Var.  lutcsccns  Fr.  Stem  and  sometimes  the  gills  are  yellow. 
The  spores  seem  to  be  more  truly  spherical  in  the  variety;  stem 
solid,  striate. 

Habitat,  etc.,  as  in  the  type:  New  Richmond,  Ann  Arbor.  In- 
frequent. 

582.     Pluteus  caloceps  Atk. 
Ann.  Mycol.,  1909. 

"PILEUS  l'..~)4..")  cm.  bi-oad,  con\ex,  uiiil)onate,  orpiment-orange 
to  Vermillion,  orange-vermillion  on  center,  glabrous  or  slightly 
granular  by  separation  of  the  cells,  or  somewiiat  rimose  on  margin; 
trama  two-layered,  outer  layer  composed  of  globose  cells.  FLESH 
white,  rn LLS  free,  rounded  behind,  broadly  elliptical  to  subventri- 
co.se,  i>ale  dull  llesli  color,  edge  llocculose,  tranial  hy|»Iiae  converg- 
ing. STEM  :^G  cm.  long,  ^ry  mm.  thick,  pallid,  librous-striate. 
SPORES  sul)i>l)loiig,  5-Sx4-(;  micr.  ('^'STI1)LV  veiitricose  on  sides 
of  gills,  clavate  to  subfu.soid  on  edge,  (lO-T.")  x  TJ  LM>  micr." 

»^(jlitary.    On  rotten  wood  and  on  the  ground.    Ann  Arbor.     Rare. 

583.     Pluteus  longistriatus  Pk. 

N.  V.  State  .Mns.  Urp.  ;;().  ISTS. 
IlInsliMlion  :      l'l;itr  ( "I  \'  of  this   K('|M>rt. 

PILIOrS  '_'.">  cm.  Iint;id.  \('rv  lliiii.  romrx  then  c.vim  ndnj.  |i;ib' 
bruw  nisli  gray  to  liroiiii  isli  nsli  if,  niinntfl\  srah  on  disk  and 
<"Utirh'    at     h-ni^lh     breaking     into   niinnte   granub-s.    hnni  si riufr  nr 
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suhsulcatc  ichcn  old.  GILLS  free,  close,  rather  hroad,  width  almost 
uniform,  rounded  behind,  white  then  pale  flesh  color  from  spores^ 
edge  pnlvernlent.  STEM  3-5  em.  long,  2-3.5  mm.  thick,  equal,  solids 
fibrous,  innately  striatulate,  ichite,  pulverulent.  SPORES  sub- 
globose,  G-7  X  5  micr.,  slightly  longer  than  wide,  granular  within, 
smooth,  ijale  flesh  color.  CYSTIDIA  ventricose,  cylindrical  in 
upper  part,  75-90  micr.  long,  not  horned,  apex  broadly  obtuse  to 
pointed. 

Solitary.  On  rotten  wood  in  moist  places.  Ann  Arbor,  South 
Haven.     June-July.     Infrequent. 

Peck  describes  the  stem  glabrous;  our  plants  bad  a  distinctly 
pulverulent  stem  when  fresh.  The  spores  also  did  not  seem  to  be 
dented  on  one  side  as  indicated  by  Peck.  Nevertheless,  the  descrip- 
tion fits  closely  in  other  respects.  It  difi'ers  from  P.  chrysophaeus 
in  the  long  striations  of  the  pileus  and  the  fibrous-solid  stem;  the 
color,  also,  is  not  cinnamon.  In  age,  the  longitudinal  fibres  within 
the  stem  loosen,  so  that  it  appears  falsely  fistulose.  The  larger 
size  and  truly  free  gills  separate  it  from  Leptonia  seticeps,  which 
is  long-striatulate  on  cap. 

Section  III.     Surface  of  pileus  glabrous ;  moist  or  hygrophanous. 

584.     Pluteus  admirabilis  Pk. 

X.  Y.  State  Mus.  Rep.  24,  1872. 

PILEUS  1-2  cm.  broad,  thin,  convex-campanulate  then  expanded^ 
usually  umbonate,  glahrous,  hygrophanous,  rugose-reticulate ,  ochre- 
yellou-  to  luteous,  brownish  when  young,  striatulate  on  margin  Avhen 
moist,  subeven  when  dry.  GILLS  free,  rounded  behind,  moderately 
broad,  ventricose,  close,  whitish  or  yellowish  then  rosy-flesh  color 
from  the  spores.  STEM  3-5  cm.  long,  1-2  mm.  thick,  slender,  equal, 
subrigid,  glabrous,  stuffed  then  holloir,  yeUou:,  white-myceloid  at 
base.  SPORES  subglobose,  5.5-7  x  5-0  micr.,  smooth,  rosy  flesh 
color  in  mass.  CYSTIDIA  ventricose,  cylindrical  in  upper  part, 
rounded  at  apex,  55-05  x  18  micr.,  scattered,  more  abundant  in  the 
interspaces,  more  ovoid  on  the  edge  of  the  gills. 

Scattered  or  subgregarious.  On  logs  and  decayed  wood,  in  mixed 
conifer  or  frondose  woods.  Houghton,  Munising,  Marquette,  New 
Richmond,  Ann  Arbor.  July,  August  and  September.  More  fre- 
quent in  hemlock  woods  of  tlie  northern  part  of  the  State. 

The  surface  of  the  pileus  is  composed  of  splieroid  stalked  cells 
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containing  tlie  yellow  coloring  matter ;  these  are  30-35  x  20-25  micr. 
in  diam.  The  hyphae  of  the  gill-trama  converge  and  are  long  and 
cylindrical.  From  P.  hoiiiniis  this  form  is  separated  by  its  yellow 
stem  and  rugulose  pileus;  the  rugosity,  however,  may  be  almost 
lacking  at  times.  Variations  occur  approaching  other  species,  like 
P.  chryaophaeus,  P.  flauafiiJiyiiicus  and  P.  leoniniis,  and  such  are 
often  difficult  to  place.  I  have  never  seen  P.  chrysophaeus  Fr.  but 
include  it  in  the  key,  as  it  has  been  reported  by  Longj-ear. 

585.     Pluteus  leoninus  Fr. 

Syst.  Myc,  1821. 

Illustrations:     Patouillard,  Tab.  Analyt.,  Xo.  639. 
Kicken,  Bliitterpilze,  PI.  71,  Fig.  5. 
Gillett,  Champignons  de  France. 

PILEUS  2-5  cm.  broad,  campanulate-convex,  subumbonate,  not 
rugulose,  glabrous,  moist,  yellow,  striate  on  margin,  GILLS  free, 
moderately  broad,  close,  white  tlien  deep  flesh  color.  STEM  5-7  cm. 
long,  2-5  mm.  thick,  ecjual  or  enlarged  below,  striatulate,  glabrous, 
solid,  pellucid-white  or  whitish.  SPORES  subglobose  to  oval 
elliptical,  (1-7x5  micr.,  smooth,  dull  rose-colored.  CYSTIDIA 
about  f)()  micr.  long,  fusiform,  subacuminate  above,  not  abundant, 
not  horned. 

Solitarj'.  On  rotten  wood.  TiifrcMpient  in  tbc  hcinbtck  forests 
of  the  north.     Negaunee,  etc. 

A  form  was  found  with  the  surface  of  the  pileus  minutely  velvety. 
Patouillard  says  the  surface  is  glabrous,  c(uup(»sed  of  long  slender 
liyphae.  In  this  resjicct  tlie  f(»riii  dillVrs  markedly  from  /'.  adinira- 
bilis  Vk. 

Entoloma  l"i. 
(From   tin;  (Ireek,  ento.s,  insick*;  and   hinm,  the  boiih-i-  ol'  n   rolte.) 

Pink  spor('<l.  Witliont  volv;i  or  ;iiinnlns.  Stem  flrslii/  or  t'tlirons, 
not  cart  ibigincois.  suit.  cnnflKiiil  u'llh  t/ir  pihits.  dills  ikIikiIi-  <ir 
adnexrd,  cindninuiti  or  sinuate.  Spoics  (iniiuhir,  iwrrlv  i-oninlfd. 
Cystidia  rarely  present  in  a  few  siMH'ies. 

Mostly   large,   soft,   putrescent    mushrooms;    trrrr.str'Kil,    freqiieiit 
in   r;tiny  weather;   some  of  the  species  are  poisonous.      A    dillieult 
genua  to  study. 
69 
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The  PILEUS  may  be  glabrous,  priiinose,  silky  or  librillose,  hard- 
ly ever  strongly  scaly;  it  is  either  hygrophanoiis,  viscid  or  dry,  in 
the  last  case  librillose  or  somewhat  scaly.  The  cuticle  varies  in 
structure,  the  viscid  species  being  provided  with  a  pellicle  composed 
of  gelatinous  hyphae  while  in  many  cases  the  surface  has  a  gelatin- 
ous feel  but  is  not  truly  differentiated  and  does  not  become  viscid  ex- 
cept in  very  prolonged  wet  weather.  In  one  section  the  surface  is 
distinctly  librillose,  the  fibrils  sometimes  forming  definite  scales 
on  the  disk.  In  only  a  few  species  is  the  margin  striate  or  striat- 
ulate.  Many  become  water-soaked  in  rainy  weather,  and  it  is  then 
often  difficult  to  determine  whether  they  are  hygrophanous.  The 
colors  vary  from  white,  waterj-whitish,  grayish,  grayish-brown  to 
dark  brown;  more  rarely  tinged  violet,  reddish  or  yellowish  and 
always  with  only  the  soft  shades  of  these  colors.  The  colors  are 
hard  to  describe  in  terms  which  are  sufficiently  clear,  and  this  has 
caused  considerable  confusion;  hence  other  characters  must  be 
used  as  much  as  possible.  Nearly  all  the  species  are  somewhat 
fragile,  but  may  become  tougher  in  dry  Aveather. 

The  GILLS  are  adnate-sinuate  as  in  Tricholoma,  sometimes  ad- 
uexed,  often  seceding  from  the  stem  in  age.  It  is  important  to  note 
their  color  before  they  become  pink  from  the  spores;  this  is  either 
ivliite,  yelloicish  or  ashy.  They  are  rather  broad,  even  in  the  small 
species  rarely  narrow.  In  distinction. from  Pluteus,  there»are  no 
cystidia  except  in  a  very  few  species,  the  edge  is  therefore  usually 
entire.  The  STEM  is  central,  fleshy  or  with  the  outer  rind  fibrous 
and  spong}"  within,  sometimes  loosely  stuffed  and  then  hollow,  not 
cartilaginous  except  under  peculiar  weather  conditions.  In  the 
larger  species  the  stem  is  stout  as  in  Tricholoma.  It  is  intimately 
connected  with  the  pileus.  the  trama  of  the  stem  extending  un- 
altered into  that  of  the  pileus  as  in  all  the  genera  with  adnate 
gills;  it  is  therefore  not  separable  as  in  Pluteus  and  Yolvaria. 

The  SPORES  are  irregularly-angular,  tlie  general  outline  varying 
from  spherical  to  elliptical,  often  with  a  prominent,  oblique  apic- 
ulus  at  the  angle  where  it  was  attached  to  the  basidium ;  a  few 
species  have  rounded  spores,  i.  e.,  not  angled.  Their  color  in  mass 
varies  from  pale  to  deep  flesh  color,  to  rosy  or  salmon.  Tricholoma 
personatum  Fr.,  Tricholoma  nudum  Fr.  and  Tricholoma  panoeolum 
var.  caespitosa  Bres.  have  flesh-colored  spores  in  mass  and  will  be 
looked  for  here. 

A  number  of  the  species  are  known  to  be  very  poisonous ;  E. 
lividum  Fr.  has  been  proved  so  by  both  Romell  and  Worthington 
vSmith;  E.  grandc  Pk.  is  suspected  by  its  author.     The  species  are 
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difficult  for  the  amateur  and  even  for  the  expert,  and  hence  it  is 
necessary  to  proceed  Avith  extreme  caution  when  collecting  for  the 
table.  It  is  best  not  to  eat  EntoJoinas  at  all  because  of  the  danger 
of  confusing  the  species.  The  common  saying,  "only  the  mushroom 
which  is  pink  underneath  tlie  cap  is  sure  to  be  safe,"  illustrates 
another  error  in  so-called  "rules  to  know  mushrooms,"  since  here 
we  have  a  whole  genus  which  the  unsuspecting  amateur  who  is 
told  the  above,  would  be  likely  to  take  for  Agaricus  compestris. 

This  genus  corresponds,  by  its  siuuate-aduate  gills,  its  fleshy- 
fibrous  stem,  and  lack  of  volva  and  annulus,  to  Tricholomu  of  the 
white-spored  group  and  to  Hehcloma  of  the  pink-spored  group. 
Peck  reports  23  species  in  New  York;  we  have  been  able  to  identify 
IS  species  of  those  that  have  been  found  in  Michigan.  Others  luive 
been  collected  within  our  limits  but  need  further  study.  Some 
occur  seldom ;  others  are  more  common,  especially  in  showery 
weather.  To  what  extent  certain  species  are  limited  to  the  conifer 
regions  of  the  State  li;is  not   yd    Itcen  determined. 

Fries  divided  the  genus  into  three  sections:  (lenuini.  Leptonidei 
and  Nolandei.  To  these  I'eck  has  added  a  fourth  section  of  Ameri- 
can species,  wliidi   lie  cjlls  ("niioidei. 

Key  to  the  Species 

(A)     Pileus  scaly,  scabrous,  flocculose  or  superficially  silky-fibrillose. 
(a)     Pileus  white,   .")-15   mm.   broad,   silky,   spores   9-12x7-8   micr.     588. 

JJ.  sericeUum  Fr. 
(aa)     Pileus  not  white,  1-5  cm.  broad. 

(b)     Pileus  scabrous,  dark  brown,  1-3  cm.  broad;   stem  slender.     587. 

E.  scahrincUum  Pk. 
(bb)      Pileus  not  scabrous. 

(c)      Pileus   and    stem    tinged    purplish   or   wine    color;    stem    solid. 

.o89.     Fj.  <!/iincii)u   Pk.   (cf.  also  K.  juhatum  Fr.) 
(cc)      Pileus  and  stem  not  tinged  purplish. 

(d)     Gills  ashy  or  smoky  at  first;    pileus  mouse-gray;    stem   hol- 
low.    .">90.     /•>'.  juhatum  Fr. 
(dd)     Gills   white  at   first;    pileus   ashy   or  ashy-brown.     601.     E. 
IxikiinnDit    Hurt. 
(AA)      Pileus  glabrous,   moist,  hygrophanous  or  viscid, 
(a)      Pileus  pelliculose  or  the  surface  viscid,  gelatinous, 
(b)      Pileus  2-5  cm.,  gelatinous  above,  (lesli  color,  coarsely  reticulate: 

stem   eccentric;    rare.      (See  699.     Plcurotus   subpalmatus.) 
(bb)      Pileus   not   reticulated. 

(c)      Stem   loosely  stuffed  then   hollow,   stout;    pileus  llvld-brownlsh 

(moist),  7-10  cm.  broad.     .')S6.     /;.  liriiliim   Fr. 
(cc)      Stem    longer,   solid;    pileus   viscid,   smaller,   grayish.     E.   pni- 
nulfiiilts    Fr. 
(aa)      Pilous  not    viscid, 
(b)      Pileus  hygrophanous. 

(c)      Odor  and  taste  farinaceous,  at  least  wlieii  plants  are  fresli  and 
crushed, 
(d)      Gills  gray  at   first;    pileus  dark   brown.  L' ,")  cm.  broad,  striat- 

ulate    (moist).     596.     /•.'.   srriii-nm    Fr. 
(dd)      Gills  white  or  pallid  at  first. 
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(e)     Pileus    conic-campanulate     or     umbonate,     streaked    with 

darker  fibrils;  stem  short.     591.    E.  clypeatum  Fr. 
(ee)     Pileus   convex  or   finally    plane,    subumbonate,    grayish- 
brown    (moist), 
(f)     Stem  at  length  tinged  gray;  pileus  scarcely  fading,  with 

a  delicate,   separable  pellicle.     595.     E.  griseum  Pk. 
(ff)     Stem  white;    pileus  fading    to    whitish;     gills    narrow. 
594.     E.  scricatum  Britz. 
(cc)     Odor  and  taste  not  farinaceous. 

(d)     Odor  of  fresh  plant  nitrous.     593.   E.  nidorosum  Fr. 
(dd)     Odor  not  nitrous. 

(e)     Pileus  umber,  fuscous  or  cinnamon    (moist). 

(f)     Pileus    conic-campanulate    or    umbonate;    stem   twisted; 

spores  elongated-angular.     597.     E.  strictitis  Pk. 
(ff)     Pileus  at  length  plane;    stem  pure  white;   gills  rather 
.  broad;    spores   globose-angular.     592.     E.   rhodopolium 
Fr. 
(ee)     Pileus  whitish   or   yellow-tinged    (moist). 
■    (f)     Stout  and  firm,  pileus  watery,  whitish  or  tinged  yellow- 
ish,  5-12   cm.   broad;    stem   10-20   mm.   thick.     598.    E. 
grayanum  Pk. 
(ff)     Rather  slender  and  fragile,  pileus  whitish,  2-6  cm.  broad; 
stem  3-8  mm.  thick.      599.     E.  speculum  Fr. 
(bb)     Pileus  neither  viscid  nor  hygrophanous. 

(c)     Pileus  conic  or  campanulate,  usually  unexpanded,  1-5  cm.  broad; 
among  moss,  especially  sphagnum. 
(d)     Color  of  pileus  changing  darker  in  age,  from  pale  yellow  to 

reddish-brown.     E.  variaMle  Pk. 
(dd)     Pileus  fading  or  scarcely  changing, 
(e)     Spores  quadrate,  4-angled. 

(f)     Pileus  strongly  cuspidate  at  apex,  pale  yellow.     602.    E. 

cuspidatum  Pk. 
(ff)     Pileus  not  cuspidate, 
(g)     Pileus   yellow,    smoky-yellow,    or   greenish-yellow.     E. 

luteum  Pk. 
(gg)     Pileus  salmon-colored,    subacute    at    apex.     600.     E. 
salmoneum  Pk. 
(ee)     Spores  5-6  sided,  irregular,  longer  than  wide;  pileus  gray 
to  smoky-brown,  umbonate.     601.     E.  peckimium  Bert.  , 
(cc)     Pileus     convex-expanded,     large,    yellowish-white    or    tinged 
brownish;   gills  broad;    stem  solid;    spores  angular-sphoeroid^ 
8-10  micr.     E.  grande  Pk. 

Section  I.     Geniiini.     Pileus   fleshy,   glabrous,   moist  or   viscid; 
not  hygrophanous. 

586.     Entoloma  lividum  Fr.     (Poisonous) 

Epicrisis,  1836. 

Illustrations:     Cooke.    111.,    PI.    ;U1. 

Ricken,  Bliitterpilze,  PI.  72,  Fig.  .2. 
Gillet,  Champignons  de  France,   No.  271. 

PILEUS  7-10  cm.  broad,  campanulate  then  expanded,  glabrous, 
pelUculose,  the  cuticle  composed  of  subgelatinous  hyphae  about  6 
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micr.  diam.,  splitting  into  fibrillose  parts  on  drying,  viscid  in  very 
wet  weather,  jjale  liuid-tati  faded  wlieu  dry,  repand,  wrinkled- 
rugose,  margin  striate.  GILLS  adnewed,  abruptly  rounded  behind, 
broad,  subventricose,  subdistant  at  stem,  pallid  then  bright  flesh 
color.  Stem  G-8  cm.  long,  1.5-2.5  cm.  thick,  stout,  white,  glabrous, 
apex  subpruinose,  even,  subequal,  stuffed  then  holloic.  SPOKES 
si^hoerttid-aiiiiular.  SKI  inici-.  diam..  l)ri</lit  ffesti  color  in  mass, 
apiculus  i)romiuent,  5-0  angled.  CYSTIDL\  none  or  very  few, 
fusoid.     ODOK  faint.     TASTE  strongly  farinaceous. 

Gregarious.  On  the  ground  in  white  pine  and  beech  woods  of 
western  .Micliigan.  X(n\-  KiclmioiHl.  ScittcnilKM-.  Kai-o.  Poison- 
ous. 

This  rare  Entoloma  is  a  rather  stout  plant.  Its  pileus  is  viscid 
in  wet  weather,  althougli  the  descriptions  merely  call  it  "pellic- 
ulose,"  so  that  it  is  identilied  with  difficulty  when  one  follows  the 
European  authors.  A  specimen  from  Sweden,  which  was  referred 
to  E.  lividum  by  Romell,  agrees  with  our  specimens  in  having  sub- 
gelatinous  thick  hyphae  in  the  cuticle,  and  when  dried  has  the  ap- 
pearance of  a  surface  once  viscid  or  suhviscid  like  that  of  our 
plant.  Furthermore  E.  lividum  is  described  with  a  stuffed  to  hol- 
low stem,  while  its  near  relatives  E.  sinuatuui  and  E.  prunuloides 
have  solid  stems.  If  Gillet's  and  Cooke's  figures  of  the  latter  are  cor- 
rect, then  I  have  never  collected  such  Eutolomas  w^th  a  viscid  cuticle 
on  the  pileus.  Romell  told  me  he  tested  the  edibility  of  E.  lividum 
with  serious  conse<iuences,  and  hence  he  ought  to  know  the  plant. 
It  seems  to  be  rare  and  \\\\\  on  that  account  cause  little  damage. 
The  gills  are  often  tinged  yellowish  and  the  pileus  may  liave  a 
livid  hr()\\ii  color.  E.  prunuloides  Vv.  is  said  to  have  an  und)ona<e 
ashy  ciiii.  soiiict  iriics  linged  yellowish.  consithMnldy  sniaHcr  accord- 
ing lo  Cooke's,  (iilict's  and  I'alonillard's  ligiiics.  mid  the  stem  is 
slightly  striate  and  soliil.      Ii   is  snid  lo  lie  \iscid. 

Srclioii  II.  Lt  /tloiiidi  i.  I'ileiis  cani|iaii iilal e  e\ |ianded  or  con- 
vex |ilaiie.  <liy,  IhKcidose  or  Milisi|ii;iiii()se  ;  mil    hygro|ihaiious. 

587.     Entoloma  scabrinellum  i'k. 
X.  V.  Slate  Mils.  Keji.  ;;;;.  isso. 

I'lLl'M'S  1  :5  ciii.  Id'oad.  Inoadly  convev.  e.\pande(|  and  sidnim- 
bonate.  dry.  scaltroiis.  densely  co\ei-ed   by   iiiiiiiite.  ercct.  spinc-like 
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scales,  dark  onousc-hrotcii,  or  smoky-brown^  the  thin  incurved  margin 
slightly  surpassing  the  gills.  P^LESH  thin,  pallid  or  tinged  brown. 
GILLS  aduexed,  rounded  behind,  becoming  deeply  emarginate, 
broad,  ventricose,  at  first  grayish-white,  becoming  pink,  edge  white- 
flocculose.  STEM  3-8  cm.  long,  2-3  mm.  thick,  tapering  upward, 
thicker  at  base,  stufl'ed  then  hollow,  fibrillose,  glabrescent,  scurfj^- 
pruiuose  at  apex,  white-mycelioid  at  base,  pallid  or  tinged  brownish. 
SPOEES  coarsely  tuberculate-angular,  elliptic  in  outline,  7-10  x 
5.5-6.5  micr.,  flesh-pink.  CYSTIDIA  none.  Sterile  cells  on  ed^e 
of  gills,  capitate,  nine-pin  shaped.  BASIDL4  40  x  9  micr.,  4-spored. 
ODOR  none. 

Gregarious.  On  the  ground,  low  mossy  woods  of  pine,  beech,  etc. 
New  Eichmond.     September.     Eare. 

It  seems  to  be  nearest  to  E.  scahrosa  Fr..  but  it  does  not  possess  an 
umbilicate  pileus,  the  ajtex  of  the  stem  is  not  black-punctate  and 
the  gills  are  not  segmentoid.  Our  plants  were  somewhat  larger  and 
darker  than  those  found  by  Peck. 

588.     Entoloma  sericellum  Fr. 

Syst.  My  col.,  1821. 

Illustrations:     Fries,  Icones,  PI.  95,  Fig.  3. 

Eicken,  Bljitterpilze,  PI.  73,  Fig.  4  (as  Leptonia  sericellum). 
Cooke,  111.,  PI.  307. 

PILEUS  5-15  mm.  broad,  convex  then  plane,  small,  pure  shining 
white,  or  pellucid-white,  silky  or  minutely  squamulose,  even  on  mar- 
gin which  is  incurved  at  first.  GILLS  broadly  adnate,  becoming 
sinuate,  slightly  decurrent  by  a  tooth,  rather  distant  and  broad, 
white  then  bright  flesh  color  from  the  spores.  STEM  2-5  cm.  long, 
1-2  mm.  thick,  slender,  pellucid  shining  white,  stuffed  then  hollow, 
equal,  even,  pruinose  at  apex,  glabrous,  soft,  or  slightly  toughish 
and  fibrous.  SPOEES  elongated,  angular-tuberculate,  9-13  x  G-8 
micr.,  variable  in  size,  apiculus  ])ronnnent,  bright  flesh  color  in 
mass. 

(Dried:  Stem  pale  rufous;  pileus  pale  brownish-bufif,  tinged 
rufous.) 

Scattered.  On  debris  or  humus  in  low  frondose  woods,  cedar 
or  hemlock  swamps,  etc.  August-September.  Throughout  the  State, 
Ann  Arbor,  Bay  View,  Marquette,  Houghton.    Frequent. 

The  color  sometimes  varies  to  a  creamy  tint.  The  pileus  may  be 
obtuse  or  depressed.     It  has  the  stature  of  an  Eccilia,  and  the  de- 
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piessed  jiileiis  and  sulnartilagiuous  stem  remind  one  of  a  Leptouia. 
It  is  siiialloi-  lliau  L\  spcvuhim  and  has  very  different  spores. 

589.  Entoloma  cyaneum  Pk. 
r.nllalo  S(.c.  Xar.  ??ci..  Bull.  1,  1873. 

PILEUS  2-3.5  cm.  broad,  nmhonate,  convex-campanulate,  diy, 
fihriUosc-squauiuJo.sc,  dark  vinaceous-mnriniis  (Sacc.  i.  paler  at 
length,  margin  even.  FLESH  white,  thin  except  disk.  GILLS 
(idnHtr,  later  seceding,  close,  rather  broad,  at  lirst  white-tinged 
\inaceons  then  tiesh  color  tinged  ashy,  edfjc  icliite-fiiiihrititr.  STEM 
3-0  cm.  long,  2-1  nim.  thick,  equal  or  subequal,  solid,  librillose- 
striate,  furfuraccous-sqiKniiiilose  especially  upwards,  twisted  at 
times,  vinaceons  above,  pallid  below,  white  and  tibrons-fleshy  witliin, 
cuticle  subcartilaginous.  SPORES  angular-tuberculate,  subellip- 
tical  in  (lulliue,  7-1)  x -L.^-fi  micr.,  llesli  color  in  mass.  CVSTIDTA 
few  on  sides  of  gills,  ventricose;  sterile  cells  numerous  on  the  edge 
and  nine-pin  shaped. 

(Dried:     Pileus  dark  amber-brown.) 

Solilai-y  (»;•  scattered.  •  San<ly  soil  and  humus,  in  birch  and  hem- 
lock' swamps  oT  our  coniferous  regions.  August  and  Scptend)er, 
Mar(|U<'itc.  Xcgaunee,  New  Kiclnnond.      Inli('(|ncnl  or  larc. 

It  has  the  Iiabit  of  a  Lejitonia,  and  might  be  mistaken  i\n-  one. 
l*eck  describes  tlie  stem  as  liollow ;  our  specimens  invariably  had 
the  interior  lilb'd  with  a  solid  fibrous-fleshy  substance;^  this  some- 
times loosens  longitudimilly  so  as  to  give  a  false  "hollow"  interior. 
It  lias  much  the  appearance  of  /.'.  jiiixitiiiii  Vv.  as  illustrated  by 
('ftoke.  and  ol'  /.'.  fiiis(ft-(i/(ni<ii in  Vw  as  ligui-('(|  hy  Pries  ilcoin's, 
Plate  U4,  Pig.  1  i.  It  dilVers  from  both  these  in  its  solid  stem  and 
in  the  coloi-  ol"  tlie  pileus.  It  is  said  to  occur  sometimes  on  de- 
caying w<to(|  or  mossy  btgs. 

590.  Entoloma  jubatum   I V. 

Sysl.  ,\Iy<-n|.,   IMII . 

Illusliaiioiis  :     .\ikiiisnii.   M  iisliriMinis,  Pig.   \:U\.   1!MI(I. 
(•()(.ke.  111.,  PI.  :;17. 

I'lies.    hones.    PI.  ;iL'.    Pig.   1. 

'•PILIll'S  '2  ~t  cm.  broad,  niniisi  ctilor.  dry.  campaiiulale  then  ex- 
panded   umboMate.    rilhisi  smlif    ur    lihrilhisi  .      <  I  I  LPS    sliiilitli/    <i<I 
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nexed,  seceding,  ventricose,  croicded,  at  first  dark  fuligineous,  then 
purple  fuligineous.  STEM  5-8  cm.  long,  4-6  mm.  thick,  fleshy-fibrins, 
rigid,  fragile,  hollow,  equal,  becoming  fuscous  and  clothed  with 
fuligineous  fibrils.  SPORES  extremely  irregular,  9-12  x  6-7  micr., 
(Ricken).     Inodorous." 

In  woods.     East  Lansing.     Reported  by  Longyear. 

The  description  is  taken  from  Fries'  Hymenomycetes  Europe! 
and  Stevenson's  British  Fungi.  Atkinson  has  described  a  form 
with  a  dull  heliotrope-purple  pileus  and  stem,  with  spores  7-11  x 
6-7  micr.,  irregularly  oval,  coarsely  angular,  nucleate  and  5-7  angled. 
This  species  differs  from  E.  cyaneum  in  the  hollow  stem,  adnexed, 
almost  free  gills  and  larger  spores.     It  is  rare  in  Michigan. 

Section  III.  Xolanidei.  Pileus  thin,  lujgrophanous,  somewhat 
silky  when  dry,  often  wavy  and  irregular. 

591.     Entoloma  clypeatum  Fr.     (Edible) 
Epicrisis,  1836. 

Illustrations ;     Cooke,  111.,  PL  319. 

Gillet,  Champignons  de  France,  No.  270. 
Ricken,  Blatterpilze,  PI.  73,  Fig.  1. 

Peck,  N.  Y.  State  Mus.  Rep.  53,   Plate  D.     (As  E.  strictius 
var.  irregulare. ) 

PILEUS  3-10  cm.  broad,  campanulate,  with  an  obtuseh^  conic 
umbo,  hygrophanous,  lurid-brown  (moist),  l)roKnish-ashy  (dry), 
often  virgate  with  darli;er  lines,  glabrous,  margin  even,  often  wavy. 
FLESH  thin,  white.  GILLS  adnexed,  rounded  hehmd,  seceding, 
sometimes  emarginate  with  decurrent  tooth,  moderately  broad,  sub- 
distant  to  close,  whitish  then  sordid  rose-colored,  edge  serrate- 
eroded.  STEM  4-6  cm.  long,  6-12  mm.  thick,  often  rather  stout,  and 
short,  stuffed  or  hollow,  sometimes  compressed,  fragile,  silky-fibril- 
lose,  white  or  whitish,  apex  subpruinose,  often  rivulose.  SPORES 
subglobose,  angular,  7-9.5  x  6-7.5  micr.,  rosy  in  mass.  Taste  and 
odor  farinaceous. 

(Dried  :     Pileus  ashy-brown,  gills  rose-colored.) 

Gregarious  to  subcaespitose.  On  the  ground  in  low  woods,  maple, 
elm,  beech,  etc.,  sometimes  in  grassy  places  near  woods.  Ann  Arbor, 
New  Richmond.     July  to  September.     Infrequent. 

Usually  known  when  dry  by  the  grayish-brown  pileus  streaked 
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with  darker  fibrils,  by  the  rosy  gills  at  maturity  aud  by  the  whitish 
stem.  AN'heii  moist  the  color  varies  considerably,  fciiometimes  it 
becomes  almost  white  on  drying.  E.  clijpcatum  has  had  tlie  rei»iita- 
tion  in  Europe  of  being  poisonous,  but  is  eaten  with  impunity  by 
«ome  who  claim  it  is  harndess.  Even  if  its  edibility  is  established. 
the  amateur  may  have  some  ditticulty  in  lieing  certain  of  the  species. 
The  pileus  is  often  jjersistently  campanulate  with  an  obtuse  ajiex 
which  separates  it  from  forms  having  grayish  caps. 

592.     Entoloma  rhodopolium  Fr.     (Suspected) 

Syst.  Glycol..  ISi'l. 

Tlhisiiaiioiis :     ratouilhird.  Tal).  Analyt..  N<».  :'.:!S. 

Murrill,  Mycologia,  PI.  92,  Fig.  4  (as  E.  f/rin/anunn. 
(Tillet,  Champignons  de  France.  Xo.  27.'). 
Plate  CV  of  this  Eeport. 

PILEUS  4-8  cm.  broad,  canipfutuhitc  then  expanded-plane.  firm. 
hygrophanous,  umhcr  to  fuscous  ( moist  i,  pale  livid-gray  and  silky 
€hining  (dry),  fjlahrous,  cuticle  slightly  differentiated  with  sul)- 
cartilaginous  liypliae,  with  a  gelalinous  feel  but  not  viscid,  un- 
dulate and  even  on  the  margin.  FJvESH  watery  then  white,  scissile. 
GILLS  ad  note,  becoming  emarginate,  somewhat  suhdistant,  some- 
times veined,  moderately  hrotid,  wliitish  then  deep  rose  color,  edge 
minulely  eroded.  STI-l.M  lid  cm.  long.  (1-12  mm.  thick,  purr  irliilr, 
Rubequal,  tapering  nj»  oi-  down,  sometimes  curxcd.  ulahrous,  ■.\\}o\ 
furfuraceous,  white,  spongy-stulVed  then  hollow,  Avith  a  thickisli, 
fibrous,  subcartilaginous  cuticle,  readily  splitting  longitudinally 
on  drving.  SPOKES  subglobose.  .")-(;  angled,  H-O  niicr.  in  dianu'ter. 
(with  a  few  larger  ones),  decj)  rose  t-o|<ir  in  mass.  ( '^'S'i' 1 1 H  .\ 
none.     ODOR  and  TASTE  uonr. 

Solitary  or  subcaespitose.  On  the  ground,  mixed  or  fromh^se 
Woods.     August-Septend)er.     N«'W   Kichnioiid.  Ann  Arbor. 

Tlie  deep  rosy  spores,  pure  white  stem,  the  toughish  subcartilagi- 
nous i)ileus  iiiid  c(d(»rs  are  characteristic  for  our  iilauts.  The  s|tt'cies 
may  ii;i\r  :iii  ixhtr  :i(  times.  I^'rics  savs  it  has  scarcely  ;niy  ndor; 
others  i-epoi'i  a  (ariuaceous  odm-.  <  >iir  plants  dill'er  from  iIm'  lypic;d 
<lescii|it  ion  in  the  longiiish  cuticle  on  the  jdleiis  and  s(ein  alihongh 
collected  in  moist  weather,  'j'he  pilens  is  ofleii  dusted  on  to|»  by 
the  rosy  spores  as  in  ditopihis  altortivus.  It  dilVers  fundamentally 
from  /■,'.  fp-'isruui  Vk.  in  the  deep  rose  colored  gills  ;ind  the  glabrous 
and   shining  while  stem,   but   agrees   with    it    in   being   lirm.   anil    in 


554  THE   AGARICACEAE    OF   MICHIGAN 

the  structure  of  the  cuticle  of  pileus  and  stem.    E.  griseum  has  a 
farinaceous  odor  and  taste. 

593.     Entoloma  nidorosum  Fr.  var.     (Suspected)  "^ 

Epicrisis,  1836. 

Illustrations :     Fries,  Icones,  PI.  94,  Fig.  3. 
SAvanton,  Fungi,  PL  12,  Fig.  17. 

PILEUS  2-5  cm.  broad,  convex,  obtuse,  grayish-&roM?/i  (moist), 
hygrophanous,  edge  incurved,  minutely  tomentose-silky.  FLESH 
thin,  white,  fragile.  GILLS  adnexed,  droad,  siibclistant,  flexuose, 
pale  llesh  color.  STEM  1-7  cm.  long,  1-S  mm.  thick,  equal  or  sub- 
equal,  stufifed  soon  liollow,  pruinose  at  apex,  slightly  fibrillose, 
whitish.  SPOKES  angular,  ovate,  angles  not  definite  except  the 
very  marked  angle  at  the  oblique  prominent  apiculus,  8-10  micr. 
long  (with  apiculus),  6-7  micr.  wide;  flesh  color.  ODOR  strongly 
acid  or  alkaline. 

Solitary.  On  mosses,  in  a  sphagnum  bog.  Ann  Arbor.  Septem- 
ber.    Rare. 

Differs  from  the  type  in  the  obtuse  to  subumbonate  cap,  less 
slender  habit  and  by  not  being  entirely  glabrous.  The  European 
plant  is  said  to  have  an  umbilicate  or  depressed  pileus  and  slender 
stem. 

594.     Entoloma  sericatum  -Britz. 

PILEUS  3-8  cm.  broad,  campanulate  then  plane,  subumbonate, 
grayish-brown  (moist),  fading,  paler  to  creamy-buff  or  whitish 
(dry),  uml)o  darker  while  drying,  hygrophanous,  margin  faintly 
striatulate  (moist)  elsewhere  even,  glabrous,  silky-shining  (dry), 
surface  scarcely  differentiated,  margin  at  length  splitting  or  re- 
curved. FLESH  thin,  concolor,  scissile.  GILLS  narroic,  narrow- 
ed to  a  point  in  front,  moderately  close,  thin,  adnexed  becoming 
emarginate,  wliite  at  first,  maturing  slowly,  at  length  pale  flesh 
color,  edge  rather  eroded.  STEM  long  and  someirliat  slender,  5-10 
cm.  long,  5-10  mm.  thick,  pure  shining  white,  variously  curved,  ob- 
scurely undulate,  innately  silky-striatulate  but  glabrous,  equal  or 
somewhat  attenuated  below,  white-fibrous-stuffed  within  then  some- 
what hollow,  splitting  longitudinally  (dry),  apex  pruinose. 
SPORES  angular-tuberculate,  slightly  longer  than  wide,  8-10  x  6- 
8.5  micv.,  apiculus  ]U'omineiitly  oblique,  flesh  color  in  mass.  CYS- 
TIDIA  none.     TASTE  and  ODOR  farinaceous. 


595.     Entoloma  griseum  Pk. 
X.  Y.  State  Miis.  Bull.  75,  190^. 


PILEUS  3-7  cm.  broad,  campanulate-convox,  obtuse,  firm,  theu 
fragile,  glabrous,  margin  even  and  often  wavy  at  length,  snbhygro- 
plianous,  f/rd/jish-hroicii,  sometimes  pale  umber  (moist),  scarcely 
fading,  innately  silky  (dry),  cuticle  somewhat  differentiated  form- 
in;/  (I  thin,  separahle  pellicle,  margin  decnrved.  FLESH  liygro- 
]»han()us,  very  scissile,  moderately  tliin.  GILLS  adnexed.  l»ei-om- 
iiig  cmarginalc,  modci-Ucly  bi-oad.  close  or  sliglilly  subdisinin.  wliii- 
isli-grayisli.  slowly  llcsli  color,  somctiiiics  M-incd.  STllM  ;'.  >  cm. 
long,  4-10  mm.  thick,  subrigid.  eiiual  (»r  attenuated  either  ujiwards 
or  downwards.  silky-libiiHose.  irhiti.sJi  or  tiiif/ed  (/rdi/,  slulVed  to 
li<dlow.  sometimes  solid  below,  subshiuiiig.  SPOKES  tuberculate- 
augnlar.  7-0  x  O.-l-S  iiiici-..  spliix  roid ,  ajdculus  jn-ominent.  jiale  llesh 
cobn-  in  nuiss.  ODOR  and  TASTIO  farinaceous,  at  least  when  Jlesh 
is  ernshed,  rarely  lacking  this  od(»i'. 

Gi-egarious  or  solitary.  On  llie  ground  in  low  woods,  both  coni- 
Icrons  :nid  rron(b)se.  'I'liroiiglioul  llie  S(;ile,  .Mart|Uet(e,  New  Kich- 
inoiid.  Ann  Arbor.     .May  <  >clober.     i'i-e(|iieni   but  scattered. 

Tliis  species  is  similar  at  limes  lo  /.'.  scricrnui  Vv.\  it  is  a  sionter 
jdant.  usually  without  an  nnd»o  on  llie  jiileus.  an<l  (he  coloi-s  are 
palei-.  'file  margin  of  (lie  cap  is  iio(  s(riale  in  (ypical  plants,  but 
this  cliai'acler  is  soinetiines  obscure.  S|ieciniens  wliicli  lack  the 
mealy  odor  are  iKtl  infrei|uen(  in  spiing.  The  (lesh  is  ladier  lii-m 
bill  s|io(  (lirough  with  wati-ry  lines  and  is  scissile.  The  stem  is 
or(eii  abrnp(ly  a((eiiiia(ed  below  and  i(>  interior  is  comp(»sed  of  a 
libidiis  pidi  at  lirsl  which  disappears  in  places  leaving  cavili«'s. 
The  cuticle  of  the  pileiis  has  a  slight  gelatinous  feel  but  is  never 
viscid.      The   liills   are    no(    always    nodceably    ;,'r;iyish     bu(     nierelv 
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pallid.  Forms  which  seem  otherwise  to  belong  here  have  a  slight 
alkaline  odor.  Solitary  specimens  appear  as  early  as  May  around 
Ann  Arbor.  I  have  found  this  species  in  the  Adirondack  Mountains, 
and  it  agrees  in  all  respects  with  our  plants  except  that  the  spores 
are  slightly  smaller,  G-7.5  x  6-7  micr.,  the  size  assigned  to  them  by 
Peck. 

596.     Entoloma  sericeum  Fr. 

Epicrisis,  1836-38. 

Illustrations:     Cooke,  111.,  PL  320. 

Gillet,  Champignons  de  France,  No.  276. 
Ricken,  Bliitterpilze,  PI.  72,  Fig.  5. 
.  Plate  CVI  of  this  Report. 

PILEUS  2-6  cm.  broad,  convex  expanded,  more  or  less  umbonate, 
glabrous,  hygrophanous,  umber-liroicii  (moist),  umbo  darker,  fad- 
ing to  grayish-brown  and  silky^shining  (dry),  striatulate  on  margin 
when  moist,  margin  at  first  regular  then  wavy.  FLESH  thin,  con- 
color,  moist.  GILLS  aduexed-emarginate  or  broadest  behind  and 
rounded-adnate,  moderately  'broad,  close  to  subdistant,  gray  or 
grajdsh-white  at  first,  edge  entire.  STEM  2-6  cm.  long,  3-5  mm. 
thick,  stufifed  then  hollow,  equal  or  tapering  upward,  sometimes 
compressed  or  twdsted,  grayish-hrown  or  tinged  tcith  gray,  innate- 
ly silky-fibrillose.  SPORES  sphoeroid,  tuberculate-angular,  8-9.5 
(incl.  apiculus)  x  6-7  niicr.,  apiculus  prominent,  deep  flesh  color  in 
mass.     ODOR  and  TASTE  farinaceous. 

"  Gregarious.    On  the  ground,  in  open  woods  among  grass  or  fallen 
leaves.     Ann  Arbor.     June-July.     Infrequent. 

This  species  is  characterized  by  its  medium  to  small  size,  dark 
brown  cap,  the  presence  of  an  umbo,  the  grayish  gills  and  the 
mealy  odor.  The  umbo  almost  disappears.  In  Europe  it  is  said 
to  be  abundant  and  to  grow  in  grassy  pastures  or  meadows.  I 
have  not  found  it  in  such  a  habitat.  The  surface  of  the  cap  has 
a  sheen  almost  velvety  as  shown  in  our  illustration.  E.  griseum 
differs  in  the  truly  convex  cap  without  an  umbo,  and  is  usually 
larger.  The  spores  of  these  two  species  are  alike,  and  there  is  some 
question  whether  they  do  not  run  into  each  other. 
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597.     Entoloma  strictius  Pk.     (Suspected) 

N.  Y.  8tate  Mus.  Kep.  l.'3,  1872. 

Illustrations:     Ibid,  PL  L\  Figs.  G-9. 

Atkinson,  Mushrooms,  Fig.  138,  p.  146,  1900. 
Plate  CVII  of  this  Report. 

PILEUS  2.5-G  cm.  broad,  rigi'd-fragile,  obtusely  eonic-campa- 
nulate  to  broadly  campanulatc  then  expanded  and  often  strongly 
umhomitf,  glabrous,  hygropliaiioiis.  umber  to  watery  cinnamon 
(moist j,  pearl-gray  and  silky-shining  (dryi,  margin  even  or  pel- 
lucid-striatulale  when  moist,  sonu'wliat  wavy,  thin  and  at  length 
splitting.  FLESH  quite  thin,  concolor,  scissile.  GILLS  adnexed, 
then  emarginate  or  sinuate,  ventricose,  hrouil,  narrowed  in  front, 
close  to  subdistant,  white  or  pallid  then  rosy-incarnate,  edge 
minutely  eroded.  STEM  G-10  cm.  long,  3-7  mm.  thick,  slender, 
cylindrical  or  tapering  slightly  upward,  sometimes  obscurely  bulb- 
ous, strict,  stutfed  then  hollow,  rigid-fragile,  twisted,  tibrillose- 
striate,  pallid  to  pale  grayish-white.  Si'OKES  elongated-angular, 
curved  toward  apiculus,  lO-llI  x  G-8  micr.,  nucleate,  cinnamon-rose 
color  in  mass.  BASIDIA  about  40  x  8-9  micr..  4  sporcd.  GVSTIIHA 
none.     ODOK  and  TASTE  none. 

Subcaespitose.  In  swampy  or  low  woods  (»i-  near  spliagiium 
swamps,  near  or  on  much-decayed  stumps,  etc.  duly  August.  Ann 
Arbor,  New  Kichmond,  East  Lansing.     Infre(|Ufiit. 

Xary  distinct.  The  pileus  is  usually  markedly  c;iMip;iiiuhite.  w  1th 
a  sliil<iu;^ly  luaniiiialc  umiIih,  \cry  liygi(t|ili;inMus  liecdining  silvery 
sliiniiig  when  di-y.  and  the  thin  llesh  is  al  leiiglh  split  on  the  margin. 
The  stem  is  very  straight  and  easily  splits  longitudinally.  The- 
spore-mass  is  jieculiai'ly  cnldi-ed  ;  when  deposited  thicldy  (»n  while 
paper  it  has  a  deei)  rufous  or  cinnamon-rose  color.  The  width  of 
the  spor<'s  are  given  too  large  by  Peck.  The  striations  on  the  mar- 
gin <il'  the  call  soon  (lisa|)pear  <»r  aic  lacking.  The  smaller  s|ieci- 
mens  ha\e  the  appeaiance  of  a   N'fdanea. 
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598.     Entoloma  grayanum     Pk. 

N.  Y.  State  Mus.  Kep.  24,  1872. 

Illustrations :    Atkinson,  Mushrooms,  Fig.  157,  p.  145,  1900. 
Plate  CVIII  of  this  Report. 

PILEUS  4-12  cm.  broad,  campanulate-couvex,  then  expanded  and 
obtuse  or  broadly  umbonate,  firnH,,  glabrous,  hygrophanous,  watery- 
white,  'irJiitisJi  or  yeUowish-ichite  (moist),  shining  and  whitisli 
(dry),  not  striate,  sometimes  wrinkled  on  disk.  FLESH  relatively 
thin,  whitish  or  tinged  yellowish,  scissile,  not  compact.  GILLS 
adnexed,  becoming  emarginate,  at  first  rounded  behind,  broad, 
ventricose,  rather  close,  thickish,  white  then  deep  flesh  color,  edge 
entire  or  eroded-crisped.  STEM  5-12  cm.  long,  10-20  mm.  thick, 
equal  or  subequal,  firm,  stout,  variously  thickened,  fibrous-stuffed, 
solid  at  base,  straight  or  curved,  glabrous,  silky-shining,  watery- 
white  or  tinged  faintly  with  yellowish.  SPORES  sphoeroid,  angu- 
lar, 5-G  angled,  S-10  (incl.  apiculus)  x  7-9  niicr.,  bright  fiesh  color 
in  mass.  CYSTIDIA  and  STERILE  CELLS  none.  BASIDIA 
clavate,  45  x  12  micr.,  4-spored.  ODOR  and  TASTE  none  or  rarely 
subfarinaceous  to  slightly  pungent. 

(Dried:     Pileus  fuscous;  stem  sordid;  gills  dingy  flesh-color.) 

Solitary  or  sub'caespitose-gregarious.  On  the  ground  in  woods. 
August-October.     Ann  Arbor,  Negaunee. 

Distinguished  by  its  whitish  or  j'ellowish-white  pileus  which  has 
a  watery  cast,  the  hygrophanous  hence  scissile  flesh,  and  the  spores. 
It  is  often  a  noble  plant  and  our  forms  surpass  considerably  the 
sizes  given  by  Peck.  In  fact  its  characters  are  in  some  respects 
so  near  those  of  E.  grandc  Pk.,  that  only  its  hygrophanous  flesh  and 
thinner  pileus  seem  to  separate  it.  The  spores  are  sharply  angled 
and  the  apiculus  usually  stands  out  straight  instead  of  obliquely 
as  in  many  others.  Atkinson  (1900)  describes  a  form  with  a  drab- 
colored  pileus.  In  dry  weather  the  yellowish  hues  may  be  alto- 
gether lacking. 
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599.     Entoloma  speculum  Fr. 

E[ti(i-isis.  ls;Ui. 

Illustrations:     Fries,  Icones,  PI.  95,  Fig.  2. 
Cooke,  111.,  PL  308. 
Plate  CIX  of  this  Keport. 

PILEUS  2-G  cm.  broad,  convex-expanded  then  expauded-plane 
or  slightly  depressed  around  the  umbo,  margin  somewhat  Avavy, 
}ii/f/roj>]i(iii<Jiis,  piiiliisli-irliitr  (  moist  i.  white  and  silky-shining  (dry), 
the  umbo  obtuse  and  wlien  moist  wliiter  than  the  rest  of  the  pileus, 
margin  even  or  obscurely  striatulate  (moist).  FLESH  thin,  fragile, 
white.  GILLS  emarginate,  broad  behind,  suhdistant,  sometimes 
veined.  irJiitc  tit  first  then  ihcj)  raxr-colorrd,  edge  snbei'oded.  STFM 
'.\\)  cm.  I<mg  X  :j-8  nun.  ihiek,  equal,  stutfed  by  loose  pitli  then 
hollow,  sometimes  compressed,  fragile,  shining-white,  silky-tibril- 
lose  or  striatulate,  pruinose  at  apex.  SPORES  sphoeroid-angul^r, 
or  slightly  longer  in  one  direction,  7-0  (including. apiculus)  x  0-7.5 
micr.,  apiculus  suboblique,  nucleate.  CYSTIDIA  none.  ODOK 
and  TASTE  none. 

(Dried:  Pileus  dark  rufous-brown  or  fuscous-brown,  stem  brown- 
ish.) 

Solitary  or  subcaespitose.  In  grassy  places  in  woods  or  on 
debris.     Ann  Arbor,  New  Kichnnind.      Infi-etiuent. 

The  persistently  wliite  nmbo.  (h'e]»  color  of  the  gills,  fragile 
lexlnre  and  llie  sihery  shining  wli  i  le  jiih-ns  when  (lr>.  cliai-acleri/,e 
the  species.  The  size  varies  in  dilVerenl  cidlections.  mjrnially  rather 
small,  bnt  in  favorable  sitnations  becoming  larger  than  lignred  in 
the  plates.  The  stem  tends  to  elongate  ami  is  \(M-y  fragile.  The 
color  is  nol  i-elained  on  drying.  The  spores  ai-e  a  lillle  large  in 
some  s|)e<'inu"ns  bnt  do  not  a;;ree  with  the  lai-ge  si/,e  given  by 
Saccardo  and  .Massee.  each  ol'  whom  mnst  have  dealt  with  a  differ- 
ent species.  The  surface  of  the  pilens  lacUs  any  kind  of  dilfer- 
entiafecl  cuticle.  The  trama  <»f  the  gills  is  parallel  and  the  maigin 
of  the  cap  is  at    lirst  inc\irved. 
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Section  IV.  Conoidei.  Pileus  conic  or  campanulate,  not  ex- 
panded, moist ;  stem  slender,  long  and  hollow ;  on  mosses,  especially 
sphagnum. 

600.     Entoloma  salmoneum  Pk.     (Suspected) 

X.  Y.  8tate  Mus.  Kep.  24,  1872. 

Illustrations :     X.  Y.  State  Mus.  Kep.  24,  PL  4,  1872. 
Hard,  Mushrooms,  Fig.  199,  p.  247,  1908. 

PILEUS  10-25  mm.  broad,  often  longer  than  wide,  thin,  conical 
or  campanulate,  papillate  or  subacute,  subhygrophanous  or  moist, 
deep  salmon  color  or  tinged  with  orange,  margin  even  or  nearly 
so.  GILLS  adnexed,  'broad,  subdistant,  ascending,  ventricose,  sal- 
mon-yelloAV  or  salmon-colored.  STEM  5-12  cm.  long,  2-4  mm. 
thick,  slender,  equal,  glabrous,  pruinose  at  apex,  liollow,  salmon- 
colored,  innately  silky-striatulate,  becoming  subcartilaginous. 
SPORES  quadrate-nodulose,  measuring  10-12.5  micr.  diagonally, 
about  9  micr.  wide  from  side  to  side,  apiculus  prominent,  rosy-sal- 
mon in  mass.     CYSTIDIA  few  or  none. 

(Dried:    Reddish-cinnamon  to  chestnut  color.) 

Gregarious  or  scattered.  On  the  ground  in  conifer  woods,  in 
moist  places,  usually  among  mosses.  August  and  September.  In 
northern  Michigan,  Bay  View,  Xegaunee,  Detroit.  Infrequent  and 
local. 

A  beautiful  little  Entoloma,  easily  mistaken  for  a  Nolanea.  The 
spores  are  unique  for  the  most  part ;  under  the  microscope  they  ap- 
pear like  4-sided  crystals,  but  with  the  sides  less  straight.  Simon 
Davis  reports  that  the  stem  and  sometimes  the  pileus  may  be  tinged 
greenish. 

601.     Entoloma  peckianum  Burt.  var. 

N.  Y.  State  3Ius.  Kep.  54.  1901. 
Illustration:     Ibid,  I'l.  F..  Figs.  9-lG. 

PILEUS  3-5  cm.  broad.  cami»anulate  or  convex-expanded,  l)i'own- 
ish-ashy  to  grayish,  streaked  trith  hroicn-gray  fibrils,  nmbonate, 
glabrescent,  even  on  margin.  FLESH  white,  thin.  GILLS  ad- 
nate,  becoming  emarginate-sinuate,  rather  broad,  white  then  bright 
tlesh  color.  STE^I  5-7  cm.  long,  4-G  mm.  thick,  ichitish,  sometimes 
ashj^-tinged,  ecjual  or  tapering    downward,    straight    or    flexuous. 
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stuffed  then  lioUow,  white-iiiycelioid  at  base,  glabrous,  sometimes 
tibrillose-striatulate,  flocculoscpruinose  at  apex,  subshiniug  and 
subcartilaginous  when  dry.  SPORES  angular,  slightly  longer  than 
wide,  5-6  angled,  8-9.5  x  G-7.5  micr.,  apiculus  prominent,  nucleate. 
CYSTIDIA  none. 

Subcaespitose  or  solitary-.  Low  grounds  and  swamps  of  frondose 
trees.  July,  August  and  September.  Ann  Arbor,  New  Richmond^ 
Marquette  and  Houghton.     Infrequent. 

This  Entoloma  seems  to  have  characters  of  both  E.  peckiaiiuin 
and  E.  murinum  Pk.  It  differs  from  the  former  in  its  smaller 
spores,  color  and  size,  as  these  are  given  in  Peck's  description. 
Our  phuits  were  referred  to  E.  pechianiDn  by  Peck.  Tliis  sitecies 
differs  from  E.  iiiiiriiiinii  in  the  smaller  spores  and  size  and  in  the 
even  uuirgin  of  the  cap.  From  both  it  would  seem  to  dift'er  in  its 
lack  of  a  conical  pileus  and  in  its  stouter  habit,  so  that  it  may  turn 
out  to  be  a  distinct  species  belonging  to  the  section  Leptonidei.  In 
his  remarks  on  E.  murinuin,  Peck  indicates  that  it  is  smaller  than 
E.  pt'clcitiuutn,  although  he  gives  the  same  size  in  the  publisheil 
descriptions.    Our  plants  always  have  spores  of  the  size  given. 

602.     Entoloma  cuspidatum  Pk.     (Suspected) 

N.  Y.  State  Mus.  Rep.  24,  ISTl'. 

Illustrations:     Ibid,  PI.  2,  Fig.  14-lS. 
Phite  CX  of  this  Report. 

PILEUS  1.5-5  cm.  broad,  conical  or  j)ersistently  conical-cantpa- 
nulate,  1-3  cm.  higli,  glabrous,  silky-shining,  jxilr  j/rlloir,  even  or  at 
length  rimulose,  hcdiiiif/  an  vlongutcd  papilhi  <it  tlir  upr.r,  margin 
at  first  straight,  at  length  ii-regiilar.  FLESH  thin.  (I  ILLS  ascend- 
ing, nari'owly  adnate.  broad  in  middle,  subdistaiit,  piilr  ifrlloir  <it 
first,  liicn  ltii;^lil  llesli  (-(tloi-,  <M|ge  nneveii.  Stem  I  I'J  cm.  long. 
-'■\  mm.  thick.  e(iual.  iMdIow.  strict,  sometimes  twisted,  glahi-oiis. 
jHilf  i/illoir.  librons  or  with  a  snbcarl  ilagiiions  ciiiicle.  sr()|;i''S 
subqnadi-ate.  coarsely  angular,  niuit-alf,  apiculus  |u-oinineul.  !>lL! 
micr.  diam..  lu-iglil  lIcsli  color.  ^^■S'^lhl.\  none;  STIIKILI'] 
<"I;LLS  lacking  on  edge  of  gills.  Trama  (d'  gills  parallel.  (HM)|{ 
and    'lASTIO  mild. 

(Iregarious.  ( )ii  mosses,  s|dia;:num.  irucoluv  um.  etc.,  in  s\\am|is 
and   bo^s. 

l']loise,  near  l>etr<dt.     August.     Ivare. 

A  unique  planl.  collected  li\  .Mrs.  T.  \.  ('aim  of  llie  hetroif 
71 
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Mycological  Club  near  Eloise.  It  does  not  seem  to  have  been  re- 
ported outside  of  New  York.  The  pileus  and  stem  fade  on 
losing  moisture,  but  it  is  not  hygrophauous.  It  is  a  close  relative 
of  E.  salmoneum,  but  with  different  colors  and  marked  by  the 
prominent  cusp  at  the  apex  of  the  cap. 

Clitopilus  Fr. 
(From  the  Greek,  Mitos,  a  slope,  and  pilos,  a  felt-cap.) 

Pink-spored,  without  volva  or  annulus.  Stem  fleshy  or  fibrous, 
not  cartilaginous,  confluent  with  the  pileus  whose  margin  is  at 
first  involute.  Gills  decurrent  or  adnate  but  not  becoming  sinuate 
nor  seceding.     Pileus  usually  depressed  or  umbilicate. 

Terrestrial  plants,  often  with  a  farinaceous  odor  or  taste;  none 
are  known  to  be  poisonous.  The  decurrent  gills  ally  them  with  the 
genus  Clitocybe  of  the  white-spored  group. 

The  PILEUS  is  glabrous  or  pruinose  in  most  species ;  in  C.  abor- 
tivus  a  delicate  silky  tomentum  covers  the  surface;  in  a  number 
it  is  hygrophauous,  and  in  C  orcella  it  is  slightly  vis.cid.  The 
larger  species  are  of  a  firm  consistency ;  the  smaller,  membranous 
or  fragile.  The  colors  are  usually  dull  or  pale,  whitish,  grayish  or 
brownish.  The  GILLS  furnish  the  characteristic  mark  of  the 
genus.  Although  usually  decurrent,  they  are  sometimes  broadly 
adnate  as  in  Entoloma  and  Leptonia,  but  in  that  case  do  not  be 
come  sinuate-emarginate  in  age,  nor  readily  separate  from  the 
stem.  When  decurrent,  they  are  usually  narrowed  behind  and  end 
in  a  point  on  the  stem  as  in  many  Clitocybes.  When  mature  the 
gills  of  the  different  species  present  the  same  variation  of  color 
as  those  of  Entoloma.  Some  are  pale  flesh-colored  or  deep 
rose;  Peck  grou])ed  tliem  into  three  groups  with  this  difl:'erence 
in  color  as  a  basis.  At  first  the  gills  are  usually  white  or  whitish, 
but  in  C.  micropus,  C.  albogriscus,  C.  abortivus  and  C.  novaboracen- 
sis  they  are  pale  gray  or  ashj'  at  first.  The  STEM  is  fleshy-fibrous 
but  may  become  rather  rigid  in  the  smaller  forms.  It  is  solid  in 
all  the  larger  forms  and  in  this  respect  diff'ers  markedly  from  most 
lEntolomas.  There  is  no  cartilaginous  cuticle  as  in  Eccilia.  The 
SPORES  are  angular  in  some  species  like  those  of  Entoloma, 
rounded  in  others  as  in  Clitocybe,  varying  in  intensity  of  color  as 
«hown  by  the  mature  gills  or  spore-prints.  Ricken  has  moved  all 
tliose  with  non-angular  spores  to  other  genera  and  omits  the  genus 
Clitopilus  entirely.     CYSTIDIA  are  absent  as  far  as  known.     The 
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TASTE  is  often  farinaceous,  sometimes  quite  strong;  that  of  C.  not- 
aboracensis  is  bitter;  in  others  it  is  mild  or  insipid. 

Fries  divided  the  European  species  into  two  sections :  one  with 
deeply  decurrent  gills  and  the  margin  of  the  pileus  at  first  floc- 
culose;  the  other  with  adnate  or  subdecurrent  gills  and  the  margin 
of  the  pileus  naked.  Peck  suggested  the  use  of  the  ditferent  shades 
of  pink  of  the  mature  gills  as  a  basis  for  the  sections.  It  seems 
to  me  that  the  character  of  the  spores  is  more  fundamental  than 
any  of  these,  since  the  angular  spores  simulate  those  of  Entoloma, 
the  rounded  ones  those  of  Clitocybe.  In  this  sense,  there  would 
be  two  sections;  the  Augulosj)orae  and  the  Globosporae.  The  genus 
is  not  well  represented  in  Michigan, 

Key  to  the  Species 

(A)     Spores  angular. 

(a)     Pileus  hygrophanous,  1-3  cm.  broad,  fragile. 

(b)     Odor  and  taste  farinaceous;   pileus  grayish-brown    (moist).     605. 

C.  suhvilis  Pk. 
(bb)     Not  farinaceous;  pileus  pinkish-white   (moist).     Spores  smaller 
than  in  the  preceding.     604.     C.  icoodianus  Pk. 
(aa)     Pileus  not  hygrophanous. 

(b)     Pileus  5-10  cm.  broad,  grayish-brown,    often    abortive.      603.     C. 
ahortivHS    B.   and    C. 
■  (bb)      Pileus  less  than  5  cm.   broad,  whitish    to    grayish    or    smoky- 
cinereous, 
(c)     Odor  none. 

(d)     Gills  white  then  somewhat  rosy;    stem    stuffed    to    hollow. 

609.     C.  subphmus  Pk'. 
(dd)     Gills  dark  ashy;  stem  solid  or  fibrous.    606.    C.  umhitiis  Fr. 
(cc)     Odor  farinaceous;    gills  gray  at  first, 
(d)      Stem  slender,  3-6  cm.  long,  solid;   pileus  glabrous.     60S.     C. 

albo(jri.s('us  Pk. 
(dd)      Stem  short,  1-2  cm.  long,  solid;    pileus  silky.     607.     C.  vii- 
cropufi   Pk. 
(AA)      Spores  not  angular.      (Slightly  in  ('.  novaborarcnsis.) 

(a)     Pileus  somewhat  viscid    (moist),  white  or  whitish,  3-7  cm.  broad. 

611.     C.  onrlht  Fr. 
(aa)     Pileus  not  viscid. 

(b)     Taste  bitter;    pileus  concentrically-cracked,   brownish-gray;    gills 

deeply   decurrent.     612.     C.  novabonucntiis  Pk. 
(bb)      Taste  not  bitter. 

(c)      Plants  very  caespitose,  fragile,  pileus  5-15  cm.  l)road,  whitish, 

moist.     613.     ('.  ((uspitosus  Pk. 
(cc)      Plants    gregarious,    (inn;    pileus    3-10     cm.     broad,     white     or 
tinged  gray.     610.     ('.  iiniuulus  Fr. 
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Section  I.    Angulosporae.     Spores   angular  or  tuberculate. 

603.     Clitopilus  abortivus  B.  &  C.     (Edible) 
Ann.  Nat.  Hist.,  1859. 

Illustrations :    Hard,  Muslirooms,  Fig.  202,  p.  250,  1908. 
(Abortive  form)   Ibid,  Fig.  203. 

(Abortive  form)  Minnesota  Mushrooms,  Fig.  33,  p.  57,  1910. 
N.  Y.  State  Mus.  Bull.  54,  PI.  78,  1902. 
Plate  CXI  of  this  Report. 

PILEUS  5-10  cm.  broad,  firm,  convex  then  plane  to  subdepressed, 
dry,  at  first  covered  Avith  a  delicate  silky  tomentum,  glabrescent, 
grayish-hrown,  dull,  becoming  isahelline,  margin  even.  FLESH 
white.  GILLS  decurrent,  varying  to  merely  adnate  with  a  tooth, 
thin,  close,  pale  gray  at  first,  then  rosy  to  salmon  color,  rather  nar- 
row. STEM  3-9  cm.  long,  6-12  mm.  thick,  solid,  fibrous,  subequal, 
minutely  flocculose,  sometimes  striate,  pale  grayish-brown  to  isabel- 
line.  SPORES  elongated  angular,  irregular,  8-10  x  .5-6  micr., 
nucleate,  pale  rose  color  or  almost  salmon  color  in  mass.  CYSTIDIA 
none.    ODOR  and  TASTE  somewhat  farinaceous. 

(Dried:  Pileus  brownish-gray,  stem  sordid  white,  gills  dingy  deep 
flesh  color). 

Subcaespitose,  gregarious,  occasionally  solitary.  Habitat  varies: 
found  frequently  in  low  woods  of  elm,  maple,  etc.,  on  wooded  hill- 
sides, ravines,  of  frondose  or  mixed  woods;  sometimes  on  rotten 
wood.  Late  August  to  middle  October.  Common  in  southern  Mich- 
igan. 

Often  some  of  the  individuals  of  one  patch  are  attacked — ap- 
parently by  some  other  fungus — and  do  not  develop  the  cap  and  gills^ 
but  remain  as  abortive,  whitish  masses,  witli  the  appearance  of  puff- 
balls;  the  interior  howcAcr  retains  its  whitish  color,  and  does  not 
become  brown,  olive  or  purple  as  in  puff-balls.  Their  shape  varies 
from  globular  to  depressed,  often  umbilicate  above.  Sometimes  all 
of  the  specimens  are  found  in  this  condition,  but  careful  searching 
of  the  locality  usually  brings  to  light  normal  individuals.  Mcllvaine 
says  tlie  abortive  ones  are  fair  eating. 

604.     Clitopilus  woodianus  Pk. 
N.  Y.  State  Mus.  Rep.  24,  1872. 

PILEUS  2-5  cm.  broad,  convex,  then  plane,  obtuse  or  slightly 
depressed,  sometimes  umbonate,  fragile,  hygropJianous,  hroicnish- 
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huff  or  irafcri/irliitc  (iiioist),  white  or  linked  slijjlitly  yellowisli  or 
brownish  and  silky  shinin<^-  (dry),  glabrous,  margin  striatulute 
(moist).  FLESH  thin,  white.  GILLS  broadljj  adnate  to  subdecur- 
rent,  not  sinuate,  moderately  close,  rather  broad,  thickish,  whitish 
then  deep  fiesh-coJorcd.  STEM  4-G  cm.  long,  2-5  mm.  thick,  equal  or 
tapering  ui)ward,  glabrous,  stuffed  with  a  firm  pith,  cuticle  sub- 
cartilaginous,  innately  silky-striatulate,  somewhat  pellucid-white, 
elastic.  SPOIJES  sphoeroid-augular,  7  micr.  diameter,  nucleate, 
deep  tlesh  color  in  mass.     TASTl^  and  ODOK  none. 

Solitary.  On  the  gr(»und  or  on  rotten  logs  in  frondose  or  cedar 
woods.     Ann  Arbor,  Mar(iuette.     September.     IJare. 

This  differs  from  C.  i^uhrilis  in.  its  small  spores,  whilisli  color, 
close  gills  and  lack  of  odoi-.  The  stem  is  rather  elastic  for  the 
genus  and  inclines  to  thai  <)f  Xolanea.  The  jjileus  is  depressed 
around  the  low  umbo  and  tinged  brownish  there.  It  has  a  stouter 
stem  and  smaller  spores  than  IJiitoloiita  scriccUiiiii,  and  is  hygro- 
phanous. 

605.     Clitopilus  subvilis  Pk.     (Edible) 
N.  Y.  State  Mus.  Kej).  40,  18S7. 

LM  JOEL'S  1..J -;J  cm.  broad,  fragile,  convex-campanulale,  depressed  to 
umbilicate,  hi/(jrophanous,  broion  or  watery  grayish-brown  (moist), 
paler  aM<l  silky-shining  when  dr}',  margin  decurved  and  somewhat 
wavy,  slightly  striatulate  (moist),  glabr(>us.  FLESH  thin,  moist. 
(IILLS  broadly  adnate  or  subdecurreut,  snbdistant,  railuT  hroad, 
whitish  then  flesh-colored,  edge  uneven.  STEM  2-5  cm.  long,  2-;{  mm. 
thick,  lleshy-Jibrous,  stuffed  then  iiollow,  ejjual  or  sube<iual,  glabrous, 
tinged  iirownish,  silky-shining.  Sl'OKIOS  strongly  4-(»  angled,  sul»- 
<piadralc  in  >nlir('ctangular  in  focus,  sides  straiglil  or  concasc, 
ajjiculus  oblique,  >i-l()  x  7-1)  mici-.,  nucb'alc  ('^'STII>IA  unnt'. 
ODOK  and  TASTE  fdriiianoiis. 

(Dricij  :     l);irk  Itrown   lo  iiniln'r.  i 

Solitary.  <lrouiiil  in  licnijock  woods.  Ilctnglitnn.  July-August. 
Jnfr(M|iicnl. 

1 1  dillcrs  ridiu  ('.  irixKliiiiiiis  in  ihc  culoi-,  snltdis|;inl  gills  :ind 
spores,  l-'rom  similar  species  in  oilier  jiiidv  sp(»rcd  gcncia.  il  dillcis 
b\   ils  iicsliy  iibiuiis  stem  and  its  adnalc,  n(»l  seceding  gills. 
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606.     Clitopilus  undatus  Fr. 

(Sense  of  Patouillard.) 

Epicrisis,  1836-38. 

Illustrations:    Fries,  Icones,  PL  96,  Fig.  4. 
Patouillard,  Tab.  Analyt.,  No.  428. 
Cooke,  111.,  PL  486. 

PILELTS  1..5-3.5  cm.  broad,  fragile,  deeply  umbilicate  to  subin- 
fiindibuliforni,  darJc  smolaj-gray  (moist),  fading,  opaque,  silky  when 
dry,  splitting  radially  in  age,  sometimes  obscurely  zonate,  margin 
u'avijy  flesliy,  concolor.  GILLS  decnrrent,  broad  in  the  middle, 
thin,  close,  dark  cinereous,  at  length  tinged  by  the  spores, 
edge  entire.  STL]M  short,  1.5-2  cm.  long,  1.5-3  mm.  thick,  equal, 
terete,  solid,  even,  tough-elastic,  glabrous,  hroiniisJt-ashi/  to  pale 
brown.  SPOKES  irregularly  subglobose-oval,  angular,  7-9  x  6-6.5 
micr.,  nucleate,  reddish-flesh  color  in  mass.  CYSTIDIA  none. 
ODOR  none. 

On  mossy  ground  or  much  decayed  wood,  in  open  frondose  woods. 
Ann  Arbor.     August.     Infrequent. 

Known  by  its  dark  gray  gills,  lack  of  odor  and  angular  spores. 
Ricken  refers  it  to  Paxillus  and  assigns  to  it  smooth  spores,  in  which 
he  differs  from  other  authors.  Our  plants  had  a  solid  stem  while 
Fries  describes  the  stem  with  a  cavity.  In  all  other  respects  it 
agrees  well  with  the  Friesian  description.  Patouillard  reports  the 
stem  either  solid  or  hollow  and  doubtless  he  had  our  species. 

607.     Clitopilus  micropus  Pk. 

X.  Y.  State  Mus.  Rep.  31,  1879. 

Illustration  :    N.  Y.  State  Mus.  Pull.  .54,  PL  78,  1902. 

PILEUS  small,  1-2  cm.  broad,  fragile,  convex  then  depressed,  um- 
Mlicate,  silky,  gruij,  usually  slightly  zoned  on  margin,  margin  de- 
curved.  GILLS  adnato-decurrent,  iKirroic,  narrowed  in  front  and 
behind  to  a  point,  close,  gra}'  then  salmon-colored.  STEM  short, 
1-2  cm.  long,  2-3  mm.  thick,  solid  or  with  a  slight  cavity,  pruinose, 
graj',  white-mycelioid  at  base.  SPORES  elongated  angular-tuber- 
culate,  9-10  x  5-6  micr.,  nucleate,  pale  salmon  color.  ODOR  and 
TASTE  farinaceous. 

(Dried:     Dark  gray.) 
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Gregaii(»ns  or  siiliriicsjiiiosc.  On  tin-  tiioiunl.  j:i;issy  i>l;u-es,  sandy 
lields  or  Thin  woods.  .lul_v-Sej>tenil)(M-.  Tliroujiliout  the  State.  Ann 
Ailior,  Detroit.  >>'ew  IJicliniond.  ^larcpiette.     Frecjuent. 

Sometimes  it  occurs  in  abundance  in  one  jilace.  There  is  a  pale 
variety,  almost  white,  which  is  widely  distributed.  The  short 
stem,  umbilicate  ami  subzouate  pileus  distinguish  it  from  C.  al- 
hof/ri.scii.s.  It  is  rarely  if  ever  found  in  deep  woods.  It  differs 
li-oiii  ('.  sithpldiuist  in  its  fragile  cap. 

608.     Clitopilus  albogriseus  Pk.     (Edible) 
X.  Y.  State  Mus.  ifcp.  ;n.  isT!). 

I'lU^I'S  l-.'.  (III.  broad,  convex,  firm,  then  plane,  depressed  or  um- 
bilicate. ghibrous.  i»ale  gray,  margin  even.  (ITLLS  adnato-decurreut^ 
close,  nitlirr  lnotid.  grayish  then  llesh  color.  STEM  o-U  cm.  long,  2-5 
nmi.  tliick.  solid,  subequal,  glabrous,  pale  gray.  SPORES  elongated- 
angular.  1(1-12  X  (1-7  nncr..  apiculus  oblique  and  i»rominent.  ODOR 
and  TASTE  farinaceous. 

(;regari(»us  (»r  solitary.  (Iround.  in  conifer  or  Iroiidosc  woods. 
Ann  Arlior.  .Maiwjiiette,  Hougliloii.  .Inly  September.  Not  infre- 
(pieiit  ill  iiorlliern  Michigan. 

The  Iar;ie  sjtores  and  longer  stem  separate  it  Irom  ('.  iiiicrn/iiis^ 
the  solid  stem  and  the  sjjoics  fi-(»m  ('.  siih/thiitits.  These  tlirei-  are 
closely  relale<l. 

609.     Clitopilus  subplanus  Pk. 
N.  V.  Mils.  null.   IL'L'.  I!((is. 

Pi  LEI'S  2  :i  cm.  In-oad.  convexexpamb'd.  somewlial  plane,  de 
pressed  or  umbilicate.  glabrous,  innately  .silky,  t/rtn/isli-irliitc  or 
whitish.  ( ;  1  LLS  .Kliiatodeciirreiit.  close,  moderately  broad,  icliitc 
then  firsli  i-nhn.  STll.MS  2  1  cm.  long.  2  1  mm.  (hick,  htinf/iisli, 
terete  (tr  siilMoiii|iresse<l.  siibsilky.  cuticle  siibcart ilagiuctus,  even. 
SIM  »KES  aii;:;iilar.  It  II  x  tl  7  mice,  lb -slice  do  red  in  mass;  no  cyst  id  ia. 

Scattered.  ( >ii  flecayin;;  leaves,  eic.  in  mixed  wciods.  New  K'i.li- 
Diond.   \\;\y   \'ie\\.     .Inly  September.      I'ret|iieiii    loeally. 

This  s|)e»ies  dill'ers  Irom  llie  l\\(.  preceding  in  its  white  gills 
when  .\ouiig  and  its  sinllcd  lo  hollow  siem.  The  whole  |.|aiil  is 
rather  lough  and   its  lasie  and  odor  aie  iioi    lariiiaieous. 
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Section  II.  Glohosporae.  Spores  rounded,  neither  angled  nor 
tubercular, 

610.     Clitopilus  prunulus  Fr.     (Edible) 

Syst.  MycoL,  1821. 

Illustrations:    Atkinson,  Mushrooms,  Fig.  135,  p.  142,  1900. 
Hard,  Mushrooms,  Fig.  200,  p.  248,  1908. 
N.  Y.  State  Mus.  Eep.  48,  PI.  14,  189G,  P.ot.  ed. 
Swanton,  Fungi,  PI.  42,  p.  131,  1909. 

Eicken,  Bliitterpilze,  PL  27,  Fig.  5  (as  Paxillus  [ji-iDnihis). 
Clements,  Minn.  Mushrooms,  Fig.  34,  p.  58,  1910. 
Cooke,  111.,  PI.  322. 

'TILEUS  5-10  cm.  broad,  at  first  obtuse,  convex  then  nearly  plane, 
firm,  dry,  pruinate,  white  to  dark-gray,  often  eccentric,  margin  even 
and  often  wavy.  FLESH  white.  GILLS  deeply  decurrent,  sithdis- 
tant,  narroio,  white  then  flesh-colored.  STEM  3-8  cm.  long,  5-15  mm. 
thick,  solid,  naked,  striate,  subequal  or  tapering,  sometimes  ven- 
tricose.  SPORES  subfusiform  to  subelliptical,  pointed  at  ends, 
10-12  X  5-7  micr.,  smooth,  with  three  deep  longitudinal  furrows, 
tinged  salmon.    ODOR  and  TASTE  farinaceous.'' 

Ground  in  open  woods.  July-September.  Ann  Arbor,  Lansing. 
Infrequent. 

The  general  appearance  is  that  of  0.  orcella  but  its  cap  is  firm 
and  not  viscid  and  the  stem  is  glabrous.  Massee  and  Hard  give  the 
spores  too  small.  Only  Hennings,  in  Engler  and  Prantl,  and  Ricken 
mention  the  characteristic  furrows  of  the  spores.  It  has  not  been 
seen  by  me  in  abundance  and  is  apparently  rather  rare  in  the  State. 
Its  edible  qualities  are  highly  praised.  In  France  it  is  called  the 
"Mousseron"  by  the  peasants.  An  abortive  form  is  described  by 
Mcllvaine. 
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611.     Clitopilus  orcella  Fr.     (Edible) 

Syst.  Mycol,  1821. 

Illiislrations:     N.  Y.  :Mus.  Kep.  4S.  PL  14.  1890.  But.  ed. 
Hard,  Mii.shroom.«!,  Fijj;-.  201,  p.  241>.  1008. 
Tooke,  111.,  PI.  323. 

Oillet,  Cliauipigiioii.s  de  France,  Xo.  145. 
Patouillard,  Tal).  Analyt.,  No.  427. 

PiJ^EFS  3-0  cm.  broad,  convex  at  tirsi.  soon  expanded,  p;lane  then 
depressed,  soft,  somewhat  riscUl,  silky,  white  to  whitish  or  tinged 
yellowish,  margin  often  nndnlate  lohed,  even.  FLESH  white. 
GILLS  deeply  deciirrent,  close,  narrow,  edge  entire,  white,  then 
pale  salmon-colored  from  spores.  STEM  3-5  cm.  long,  4-10  nun. 
thick,  rather  short,  solid,  soft,  flocvulose,  sometimes  eccentric,  snb- 
equal  to  snbventricose.  SPOKES  0-11x4-0  micr.,  fusiform  to  oval- 
elongated,  narrowed  toward  apicnlus,  nucleate,  pale  salmon  color 
in  mass,  furrowed,  smooth.     ODOK  and  TASTE  farinaceous. 

(Dried:     Pileus  and  stem  dull-white:  gills  salmon-colored.) 

Solitary  or  gregaiious.  On  the  ground  or  on  moss,  in  low  oak 
and  maple  woods,  gras.sy  idaces,  etc.  July-September.  Ann  Alitor. 
Detroit,  Jackson.     Fretiuent  in  southern  Michigan. 

This  apjiart'iitly  dilVcrs  from  ('.  priniiilii-s  in  its  visrid  jiikMis  w  lien 
moist,  ill  iis  closer  gills  and  ilu'  soft  icxtnie.  It  is  more  alMindaiii 
than  that  sjiccics.  lis  cdiliility  is  the  same  and  for  that  iiur]iose 
need  not  be  distinguisluMl  fioiu  the  i»rccc«liiig.  I  have  not  found  it 
in  conifer  regions.  It  is  ofti-ii  coiisiileit'd  identical  with  ('.  pniiniliis, 
hut  is  at  least  a  variety. 

612.     Clitopilus  novaboracensis  Pk. 

N.  V.  Slate  ("all.  Kep.  2:;.  1S72. 

Illiislraliniis  :      ll.ird.   M  iislii-ooiii>.   Fig.  2(il,  \k  2.">1.   1'.h»S. 
('oiiipare  illiist  r;i  t  ions  of  ('.  poiiiixilis  Vv. 
Fries,  Icones.  PI.  00.  I'ig.   1. 
Cooke,  111.,  PI.  485. 

1*1  LEI'S  :;  0  cm.  liio.id.  (oii\c\,  plaiK'  oi-  unibilicato  depressed. 
iuntrt  III ririilli/  liriilosr.  gliiltioiis..  iilisciiit'lv  /.oiiale  toward  luargin. 
which  is  iiirolled  at  lirsi  niid  ofieii  \\a\\.  diiig\  w  liite.  liii;:ed  asliy. 
I'LESii     Ihiii.    while,    liar.  id.       (IILI.S    di-ejily    <leciin-eni.    crowded. 
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narrow,  brownish-ashy  to  pallid  with  a  slight  flesh  color,  becoming 
ashv-stained,  edge  entire.  STEM  3-G  cm.  long,  2-5  mm.  thick,  rather 
slender,  flexible,  stiift'ed  then  hollow,  pruinose  or  tomentose,  wliite- 
mycelioid  at  base,  subequal,  concolor  or  paler  than  pileus.  SPOKES 
oval,  obscurely  or  not  at  all  angular,  5-6x4-4.5  micr.,  apiculate, 
pale  flesh  color  in  mass.  ODOR  farinaceous.  Taste  bitterish  or 
very  bitter. 

(Dried:     Pileus  and  gills  brownish-gray.) 

Subcaespitose  or  solitary.  On  the  ground  in  hemlock  woods.  Ann 
Arbor,  Bay  View.    August.    Infrequent. 

"S'ar.  irevis  Pk.  is  reported  by  Longyear  in  frondose  woods,  East 
Lansing.  This  variety  is  pure  white,  with  gills  merely  subdecurrent 
and  stem  short.  The  species  is  referred  by  some  to  C.  popinalis  Fr. 
The  spores  of  the  American  plant  appear  rounded  under  ordinary 
magnification,  but  when  magnified  about  1500  diameters,  it  is  seen 
that  the}'  are  slightly  angled.  The  angles  are  not  sharply  marked 
and  the  spores  never  appear  tubercular-angled  as  figured  hj  Cooke 
for  C.  popinaVis;  some  appear  to  be  altogether  rounded.  The  dark 
plants  may  be  mistaken  for  Clitocyhe  cyatliiforme,  but  the  pileus 
of  the  latter  is  not  rivulose-cracked.  Some  Tricholomas  have  a 
pileus  of  the  same  color  and  markings.  The  plants  often  turn  ashy 
where  bruised. 

613.     Clitopilus  caespitosus  Pk. 

>v\  Y.  State  Mus.  Rep.  41,  1888. 

Illustrations :    Plates  CXII,  CXIII  of  this  Report. 

PILEUS  5-15  cm.  broad,  at  first  convex,  soon  expanded  and  plane 
to  depressed,  somewhat  firm  but  brittle,  very  fragile  when  moist 
or  water-soaked,  glabrous,  whitish  to  gray-tinged  when  young, 
watery-dingy-white  (moist),  dull  lohitish  to  pale  tan  and  silky- 
shining  (dry),  even,  margin  at  first  inrolled,  often  recurved  and 
split  in  age.  FLI]SH  pallid  to  white,  thin,  subhygrophanous,  some- 
what scissilo.  (IILLS  very  croivded  and  iiairoio,  adnate-decurrent, 
thin,  dingy  pale  flesh  color,  edge  sometimes  minutely  crenulate. 
STEM  0-7  cm.  long,  5-12  mm.  thick,  equal  or  tapering  downward, 
silky-fibrillose,  scurfy  at  apex,  stulfed,  fragile  in  age,  pallid,  easily 
splitting.  SPOKES  short-oblong,  4-5x2.5-3  mlcr.,  smooth,  sordid- 
white  with  a  pink  tinge  in  mass.  ODOR  slightly  fragrant.  TASTE 
none. 
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(Dried:  Pileus  and  stem  diiijiv-wliite  lin<i«'d  tan  color;  jiills 
brownisli-flesli  color.) 

^'ery  caespitose,  sometimes  sin;;ly.  On  ilu*  ^ronnd  in  <»|K'n  oak 
and  maple  wo(m1s  of  sontliern  Michijian :  in  mixed  woods  of  maple 
and  ])ine  in  the  nortli.  An^nst-Octolicr.  Tlironuliont  the  State. 
Infrecpient. 

This  is  easily  mistaken  for  a  Clitocybe.  The  spores  have  a  dingy 
flesh  tinye  in  nmss.  like  TrU-hoJoiiid  jKisonatiiin  and  TrUhoJoina 
jmnocolum  var.  cacspitosuni.  In  rainy  weather  it  is  water-soaked  and 
appears  as  if  hygroplianons.  Its  fra*»ile  llesli  and  its  nsnally  large 
size  separate  it  from  other  Clitopili.  It  seems  to  be  much  more 
closely  related  to  the  genus  Clitocybe  than  to  Clitopilus. 

Leptonia  Fr. 
(Fr(»m   the  (Ireek,  Icpidioii,  a  small  scale.) 

l'iuk-sj)ored.  I'ileus  at  length  suhcrinuKhd  and  dcprvi^srd  in 
center,  umbilicus  minutely  sciuamulose,  margin  at  first  incurred. 
Stem  cartilaginous,  confluent  w  ith  the  pileus,  stulfed.  soon  hollow. 
Ciills  adnexed  or  adnate,  seceding.     Spores  anf/iilar. 

Terrestrial,  lignicobtns  or  spliagnicolons.  Katlier  small,  slcndcr- 
stcniiiKMl  jilants  of  low  wet  jdaccs  in  \\(»ods  or  swamps.  'I'hey  cor- 
i-esj)ond  to  ('(dlybia  of  the  wliltc-siiorcd  gronji.  From  Xolanca  they 
are  distingnislicd  by  the  more  ('Xjtandcd.  stdmmbilicatc  pib-ns  whose 
margin  is  at   lirsi  incnivcfl  instead  of  straight  on  the  siciii. 

The  I'lLl^rS  is  often  minutely  scaly  or  librillose,  sonu'limes  gla- 
bi-ons;  liygrophanons  or  merely  moist  ;  even  or  striate  on  the  margin. 
The  colors  are  (tflen  briulil.  rosy,  violet,  yelhtw  isli.  greenish  or  l»lne- 
black.  .\s  in  CollyiMa,  the  jtileus  tends  to  expand  rjitlier  fnlly, 
Itecanse  of  the  position  of  the  margin  when  yonng.  The  pecnliar 
histr<'  is  diH'.  accoiilinii  lo  ralonillard.  to  the  ineseiice  of  aii-  be- 
tween the  hyi'haeof  the  surface  la\cr.  The  (I  ILLS  secede  from  liie 
sleni  al  nialnrily  as  in  Nolanea  ;  al  lirsi  ihey  aic  either  adnexed 
or  ndnale.  The  c(dor  when  yonng  is  to  he  noted,  as  il  varies  in  dif 
fereiil  s|iecies.  at  lirsi  il  may  be  gray,  binisli,  or  wiiilish.  al  leni;lh 
liie  gills  are  colored  liy  ihe  s|iores.  The  STI'.M.  as  in  \<danea  and 
I'k'cilia.  is  cart  ilaginons.  hollow  (soniciinu's  sintl'edi.  conllnenl  with 
ihe  pilcns  Iml  ol'  a  dillerenl  lexinre;  il  is  coniposed  of  |Kiiallel 
liy|>liae,  willi  long  cells,  which  are  re;iidarly  cylindrical.  1 1  is 
nsnally  glabrous  and  p»dis|ied.  bni  some  sjiecies  are  dotted  with 
(•(dored    s(|naninlc>.       Ii     i^    (ilien    coni|iressed    and    furrowed    longi- 
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tudinal]}'.  The  SPOKES  vary  from  tlesli  color  to  bright  rose  and 
are  often  prominently  angled,  sometimes  tubercnlate.  CYSTIDIA 
are  uusually  lacking  except  in  L.  seticeps. 

The  species  of  this  genus  are  rather  difficult  to  diagnose.  In 
some  cases  the  color  is  rather  striking,  as  for  example,  of  L.  formosa 
and  L.  rosea;  in  others  the  color  varies  considerably  in  different 
specimens  of  the  same  species,  e.  g.,  L.  asprella,  so  that  a  microscopic 
study  must  be  the  final  resort.  !Not  much  is  known*  concerning  their 
edibilitj',  although  several  species  appear  quite  frequently.  Some  of 
the  species  are  rarely  found  and  this  accounts  for  the  smaller  num- 
ber of  species  for  the  State.  All  species  likely  to  occur  in  the  State 
are  included  in  the  key. 

Key  to  the  Species 

(a)     Stem  and  pileus  rose-tinged;    on  sphagum.     616.     L.  rosea  Long- 
year, 
(aa)     Stem   and  pileus  white,  becoming    blackish    on    drying;     pileus 
striate;  gills  adnexed;  spores  10-12.5x7-9  micr.    L.  transformata 
Pk. 
(aaa)     Stem  and  pileus  waxy -yellowish;  pileus  scaly  to  fibrillose.     618. 

L.  formosa  Fr. 
(aaaa)     Stem  and  pileus  neither  rosy,  white  nor  yellowish, 
(b)     Pileus,   stem  and  gills  green    (aeruginous). 
(c)     Odor  strongly  of  mice.    L.  incana  Fr. 
(cc)     Odor  not  mentioned.     L.  aeruginosa  Pk. 
(bb)     Pileus  and  stem  grayish-brown    to    fuscous,    dark    brown,    or 
light-leather  color, 
(c)     Pileus  hygrophanous,   striatulate. 
(d)     On  rotten  wood;   gills  rounded  behind,  nearly  free,  whitish; 

spores  10  x  7.5  micr.     L.  U7i(lulatella  Pk. 
(dd)     On  the  ground;   gills  adnate-seceding,  tinged  gray;    spores 
elongate,  10  x  6-8  micr.     621.     L.  asprella  Fr.  var. 
(cc)     Pileus  not  hygrophanous. 
(d)     On  rotten  wood;  pileus  walnut-brown;  gills  slightly  adnexed. 

Spores  subglobose.     617.     L.  seticeps  Atk. 
(dd)     On  the  ground;   pileus  paler. 

(e)     Pileus    innately    silky    and    substriatulate;    gills    whitish, 
broad,    adnexed;    stem    glabrous;    spores    quadrate,    9-11  x 
9-10  micr.     L.  solsticiales  Fr.     (Sense  of  Ricken.) 
(ee)     Gills,  stem  and  pileus  gray,  gills  broad;  spores  sphoeroid, 
8-10  micr.     L.  grisea  Pk. 
(bbb)     Pileus    and    stem    violet,    bluish-black,    smoky    or    steel-blue, 
(c)     Stem  dotted  with  dark  squamules,  at  least  at  apex. 

(d)     Gills  with  a  black  serrulate  edge;   on  the  ground.     619.     L. 

serrulata  Fr. 
(dd)     Gills   with   edge   concolor;      pileus     fuscous,     squamulose; 
stem   tinged    lavender,    squamulose;    on   rotten   wood.      614. 
L.  placida  Fr. 
(c)      Stem  glabrous  or  with  few  evanescent  squamules. 

(d)     Gills  with  a  black  serrulate  edge;   pileus  grayish-white,  um- 
bilicus darker  and  scaly.     L.  subserrulata  Pk. 
(dd)     Gills   unicolorous.. 
(e)     Pileus  hygrophanous,  striate    (moist),  squamulose  to  gla- 
brous; gills  grayish,  adnate;  spores  11-14x6-8  micr.     621. 
L.  asprella  Fr. 
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(e)     Pileus  not  hygrophanous,  not  striate. 

(f)     Pileus    at    first   bluish-black,    then    smoky-fuscous;    gills 

adnate,  ventricose,  stem  coucolor;  spores  9-12x6-7  micr.; 

on  the  ground.     G15.     L.  lampropoda  Ft. 
(ff)     Pileus,   gills  and  stem  rather  dark  violet;    squamulose- 

fibrillose     on     pileus;     spores     subsphoeroid,     8-10x7-8 

micr.;    on  -wood,  sawdust,  etc.     620.     L.  euchroa  Fr. 

Section  I.  \<jii1ii/!ir(>i>li<iii(ir.  The  species  of  this  section  are  not 
truly  liygrophanons  n<ir  markedly  striate  on  the  ]iilens  but  in  wet 
weather  they  may  api:ear  somewhat  liyjirojihanous,  ami  a  few  species 
are  faintly  or  tinely  striate  on  the  ])ileus. 

*Liill6  ichitc  or  ichitish  at  fir^'t. 
614.     Leptonia  placida  Fr. 

Hiyst.  My  col..  1821. 

Illustrations:     Fries,  Icones,  1*1.  !>7. 
Cooke,  111.,  PI.  330. 
Plate  CXIV  of  this  Keport. 

I'lLEUS  3-5  cm.  broad,  campanulale,  then  convex,  obtuse,  rarely 
depressed,  ground  color  pale  fuscous,  covered  with  hroun  to  hlack- 
ish  .S/7/.7/  scales  which  are  denser  and  darker  on  dish,  (d'lcn  with  an 
obscure  tini;e  of  violet,  not  striate.  FLI'SII  jiallid.  w  illi  a  piidcish 
tinge,  thill.  (IILLS  bma.d  heliind  but  abruptly  narrowed  ami  <id- 
ncxed,  sometimes  subarcuate  and  subdecurrent.  narrowed  in  front, 
crowded,  thickish.  whitish  then  flesh  color  from  spores,  cdgi'  con- 
color,  often  eroded-crenate.  STEM  2-.!  cm.  long,  rather  thick,  3-8 
mm.,  cjiilihigiiions,  stuilcd  llicn  hollow.  ort<'n  comprcsscMl  and 
gi-oovcd.  somclimcs  iwislcd  or  variously  curved,  tnnselii  dotted  hi/ 
lavender  or  dark  ftliit  to  lilaekisli  siiiianniles  ahon  ,  s(|uamules  rosy 
ol-  \i(ilel  lielow,  ;i|;e\  nsimlly  ihickened.  b;ise  wliite  nivcel  iuid,  siiMie- 
times  glabrous  except  at  ape.\.  SIMHM'.S  i  idtercul;iie  angnl;ir,  ob- 
htiig.  S  l(l..'»  X  o  (i  unci".,  iipicuins  obliipie.     ('^'S'^lhl.\    mine. 

ii>ried:      l>;irk   liiscnns   I  lininulmnl.  i 

<  ire;;;iri<ins.  ( >n  rolleii  wood.  slnni|is  :ind  logs,  in  low  woods  ot' 
elm.  m;iple.  etc.  .hnir  lu  (►einiici-.  Ann  .\rlKir,  |)elriiil.  I''re(|nenl 
;il    liliie>. 

A  licniiiiliii  |j|;inl.  willi  ;i  slnnlci'  :ind  niuir  cnrNrd  sleni  iJKin  llie 
lerreslrial  U-litonins.  The  sinides  (»!'  I;i\endei-  ,iml  bine  \;ii'y  coil- 
sii|er;d»ly  in  dilVeienl  colleei  ions,  inil  llie  pecnlini-  diiik  scales  on 
the  i»ilens  and  stem  are  nnniislakable.  The  gills  nf  onr  plants  al- 
\\  avs  lia\e  a  deenia-enl   Itmi  li. 
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615.     Leptonia  lampropoda  Fr. 

Syst.  :\rycol.,  1821. 

Illustrations:    Cooke,  111.,  PI.  331. 

Gillet,  Champignons  de  France,  No.  131. 
Eicken,  Bliitterpilze,  PI.  73,  Fig.  7. 
vSwauton,  PI.  12,  Figs.  3-5,  1909. 

PILEUS  1-3  cm.  broad,  convex  then  plane,  nmbiliT'ate  or  de- 
pressed, hluish-hlack  to  jet-bluck  when  young,  becoming  smoky- 
fuscous  when  old,  hecoming  minutely  sqiianiulose  by  the  breaking 
up  of  the  cuticle,  innately-fibrillose  at  first,  squamules  dense  in 
center,  never  striate,  not  papillate,  sometimes  rimose,  margin  de- 
curved  then  raised.  FLESH  at  first  bluish-black,  then  gray  to 
white,  subhygrophanous,  thin.  GILLS  adnate-seceding,  moderately 
broad,  subdistant,  ventricose,  white  at  first  then  rose-colored,  edge 
entire  and  concolor.  STEM  2.5-5  cm.  long,  1-3  mm.  thick,  equal  or 
tapering  upward,  stuffed  then  hollow,  often  compressed  and 
grooved,  straight  or  curved,  glahrons,  even,  firm,  elastic,  hliush- 
hlack  at  first,  hecoming  fuscous,  Avhite  mycelioid  at  base,  apex  not 
punctate.  SPOBES  variable  in  size,  tuberculate,  angular,  9-13  x  6-7 
micr.,  rosy  in  mass.    CYSTIDIA  none.    ODOR  and  TASTE  none. 

Gregarious.  On  the  ground,  wet  places  in  mixed  hemlock  and 
maple  woods.  Bay  View,  New  Richmond,  Marquette.  July-Septem- 
ber.   Frequent  in  conifer  regions. 

Easilj'  known  by  its  bluish-black  color  when  3'oung,  the  lack  of 
striations  on  the  pileus  and  the  rather  firm  stem.  It  approaches 
L.  asprella,  and  I  at  first  referred  it  to  that  species,  but  the  margin 
of  the  pileus  is  never  striate  and  the  gills  are  not  graj'.  It  has  the 
colors  of  L.  scrrulata  but  the  edge  of  the  gills  does  not  become  black- 
dotted.  Tlie  figures  of  European  authors  do  not  illustrate  our 
plant  well ;  this  is  not  surprising,  since  it  is  always  reported  as 
growing  '"among  grass."  In  fact,  the  majority  of  species  in  England 
are  reported  from  grassy  places,  while  with  us  the  high  winds  and 
dryer  conditions  seldom  favor  their  appearance  in  fields  or  meadows, 
and  the  forest  forms  are  slightl}-  different  in  appearance.  It  agrees 
well  with  the  description  of  Fries  given  in  his  Monographia.  Ricken 
gives  broader  spores;  those  of  our  plants  agree  with  the  size  given 
by  Saccardo. 
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616.     Leptonia  rosea  Longyear 

Mich.  Acji.l.  of  Sci.  Koi».  :5.  1!M)L». 

illustiatioiis:   I  hid,  IMatc  1,  Fij;.  5. 
Plate  VXW  u\-  this  JJcpoi-t. 

PILEUS  1.5-3.5  cm.  hi-oad.  convex,  then  expaiHh'd,  depressed  or 
subumbilicate  at  center,  not  striate,  rose  eolor  icJieii  i/oinif/.  ladinji- 
to  isahelline  with  i-eddisli  und»ilicns,  minutely  liln-iUose  scaly,  espe- 
cially at  center.  FLESH  thin,  white.  (JILLS  adnate  with  slight 
tooth,  close,  moderately  hroad,  venti'icose,  broad(^st  behind,  white 
then  fle.sh  color.  STIOM  5-8  cm.  long,  slender,  scarcely  1.5  nnn. 
thick,  equal,  cartilaginous,  glabrous,  stuffed,  appearing  solid,  pale 
roseate,  white-mycelioid  at  base,  subpellucid-striatulate.  SPOliES 
angular,  10-12x7-8  micr.,  flesh  color  in  mass. 

Scattered.  r)n  s]>hagnuin,  in  cedar  and  tamarack  swamp  (o5 
specimens).  15ay  \ie\\.  "iJurnt  ground  on  a  sandy  hillside,  Kent 
County.     Longyear.''     J uh -September.     Karely  seen. 

The  difference  in  hal)itat  of  tlie  two  localities  where  this  lias  been 
found  is  remarkable.  My  own  collection  was  made  entirely  on 
thick  sphagnum,  but  Longyear  found  ihi'  two  type  specimens  on 
burnt-over  sandy  soil.  Its  pretty  colors  are  atti-active  and  it  is 
not  easily  mistaUen.  (lillet's  ligure  of  yohin<a  nifocarnett  l»erk. 
reminds  one  somewhat  of  y>.  rosiu,  but  our  species  is  a  triu'  Lep- 
tonia with  a  non-striate  pileus.  without  the  bitter  tastt*  of  A'. 
riifoctiniid  and   with  a  dilVerenl   color. 

617.     Leptonia  seticeps  Atk. 

.loin-.  .,f  .M\((.l..  \'nl.  s.  I'.ini'. 

ri  Mil's  1  :'.  (111.  I>io;mI.  coii\c\  Io  expiiiidcil.  iiiiilirr  lo  luowiiisli 
gr;iy,  darker  on  disk,  fdiiilli/  mid  fun  hi  hiiui  si  i  la  It  .  iiiiiniiely  i:raiiii- 
Insc  iiiKh'T  ;i  lens,  iiiai^iii  soiiiewlial  iiiciir\cd  at  lii'sl.  Fl.ilSII  whil 
ish,  \ri\  ihili.  composed  of  i  w  o  hiyeis,  surface  l;i\er  of  o\;il  or 
cl;i\ale  long  pe(iicehM|  cells  mixed  with  longer,  biiiceolnle  lo  fiisoid 
cells.  :ill  willi  smoky  coiiieiii.  (I  ILLS  sli)/lillii  udm.iid  or  free, 
siiiiil  islniit  lo  close,  liromi,  elliplicnl.  while  llieii  Mesh  colnr,  edg»' 
eroded;  liie  lr;iiii;i  comimsed  of  coii\  erring  li\pliae.  STIl.M  slioii. 
1  L'  cm.  long,  L' :;  mill,  iliick.  glal»roiis  or  sonieiimes  \  illose  dol  led, 
whitish  or  lirowni>li,  .--iilMiirt  ilagiiious,  .sulid.  liluoiis  si  ri;ile,  e(|ual 
or     biilbilose.     straight     or     curved,     sometimes     slightly     ecceiilric. 
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SPOEES  broadly-elliptical  to  subglobose,  not  augula'r,  minute,  6-7  x 
5-6  micr.  in  diameter,  pale  flesh  color  in  mass.  CYftTIDIA  more 
or  less  nnmerons  on  the  edge  of  the  gills,  clavate  to  elliptical,  some- 
times hair-pointed,  hyaline,  50-60  x  10-15  micr.  ODOE  and  TASTE 
not  marked. 

Scattered.  On  rotten  logs.  Bay  Mew,  Houghton,  Ann  Arbor. 
July-September.  Frequent  in  hemlock  or  tamarack  woods,  mixed 
with  maple  or  birch. 

This  little  Leptonia  is  partial  to  rotten  wood.  Its  finely  striate, 
granulose  pileus  reminds  one  of  some  of  the  small  species  of  Pluteus 
and  it  approaches  that  genus  also  in  its  smooth  spores  and  clavate 
cystidia.  The  gifls  are  slightly  adnexed  or,  in  expanded  specimens, 
they  may  be  free,  and  the  stem  is  subcartilagiuous.  It  seems  to 
form  a  connecting  link  between  Leptonia  and  Pluteus. 

"^ Gills  yeUoicish-tinged. 

618.    Leptonia  formosa  Fr. 

Syst.  Mycol.,  1821. 

Illustration:    Fries,  Icones,  PL  98. 

PILEUS  1-3  cm.  broad,  convex  then  plane  and  umbilicate,  yellow- 
wax  color,  covered  with  minute  fuscous  squamules,  margin  striate^ 
FLESH  thin,  yellow,  toughish,  membranaceous.  GILLS  adnate, 
with  a  tooth,  raiher  broad,  subdistant,  tinged  yellow  then  flesh  color, 
edge  entire,  concolor.  STEM  4-5  cm.  long,  1.5-2  mm.  thick,  strict, 
equal,  cartilaginous,  stuffed  tlien  hollow,  yellow,  glabrous,  shining, 
striatulatc.  SPOEES  tuberculate-angular,  rather  rectangular  in 
outline,  10-12  x  6-7  micr.,  apiculus  oblique,  flesh  color.  CYSTIDIA 
none.     ODOE  and  TASTE  mild. 

Scattered.  In  low,  swampy  woods  of  hemlock,  etc.,  in  northern 
Michigan,  in  maple  and  elm  woods  in  southern  Michigan.  July- 
September,     Throughout  the  State.     Frequent  locally. 

Easily  recognized  by  tlie  yellow  cast  to  the  Avhole  ]>lant  and  the 
striate  and  s(iuamulose  ]>ileus.  Fries  says  '^scarcely  different  from 
L.  asprello  except  in  color."*  This  is  borne  out  by  the  fact  that  it 
is  subhygrophanous,  wliich  makes  it  difficult  to  place  not  only  this^ 
but  other  s\vami»  species  in  llie  non-hygroi»hauous  section.. 
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*** Gills  hhiisli  or  llackish  at  first. 
619.     Leptonia  serrulata  Fr. 

Syst.  My  col.,  1821. 

Illustrations:    Ilaid,  Musliroonis,  Fij;.  207,  p.  2.54:,  1908. 
Oillet,  Champignons  de  France,  No.  437. 

PILEUS  1-3  cm.  broad,  convex  then  plane,  nmbilicate-depressed, 
not  striate,  at  first  bluish -black,  then  smoky-iimber  or  fuscous  scjua- 
mulose,  especially*^ in  the  umbilicus.  FLESH  thin,  not  hygrophan- 
ous,  whitish.  GILLS  adnate,  white,  tinged  bluish-gray,  edge  black- 
serrulate,  ventricose.  STEM  2-5  cm.  long,  1-2  mm.  thick,  cartila- 
giudus,  bUiclcish  io  steel-blue,  stuffed  then  hollow,  rigid,  equal,  gla- 
brous, c.rcept  the  black-dotted  apex,  white-mycelioid  at  base. 
SPOKES  11-4x7-8  micr.,  tuberculate-angular,  elongated.  Sterile 
cells  on  the  edge  of  the  gills,  filled  with  blackish  coloring  matter. 
•  Scattered  or  gregarious.  In  low  wet  ]>laces,  of  mixed  luMulock 
woods  in  the  north ;  ash,  elm  and  maple  woods  of  southern  Micliigau. 

Throughout  the  State.     July-September.     Frequent  locally. 

This  species  and  Eccilia  at  rides  appear  to  run  into  each  other. 
Both  are  characterized  by  the  black-serrulate  edge  of  the  gills.  In 
Eccilia  they  run  down  the  stem  by  a  broad  tootli.  The  colors 
remind  one  much  of  L.  lainpropoda,  which  differs  mainly  in  that  it 
has  not  black-edged  gills  and  is  not  black-dotted  at  tlie  apex  of  the 
stem.  Varieties  and  related  si)ecies  have  been  described,  indicating 
iliat  tliese  two  si»ecies  run  into  each  other.  Var.  expalh  ns  Vv.  is 
paler;  var.  laeripes  Maire  lias  no  bbick  dots  on  the  stem;  \ar.  Inrke- 
leyi  Maire  lias  entire  gills. 

620.     Leptonia  euchroa  Fr. 

Syst.  Myc(.l.,  ISL'l. 

iiiiisiniiinii :    c.H.kr.  ill..  v\.  :;;;i. 

I'lLlirs  1  ■_'  cm.  iiro;n!,  convex  ilicn  |il;iiir,  iioi  uiiiIhuuiIc  iioi' 
huh  uiiilii  1  icii  Ic,  rumtd  uilh  fthriUosi  sijiiti  m  ulrs,  rinhiit  niis  Id 
iriiiccohir,  not  sirialc,  margin  librillosc  scaly.  (ilLLS  snlidisl;inl, 
rcrif  rent ricftsr,  narrowed  at  both  ends,  nari-owly  adnate,  snnietinies 
|>send<>  deciiri  en  I  w  In  ii  pi  lens  is  expandeil,  r/o/r/  (//  tir.st  I Itm  /xill id. 
STIIM  slemlei-,  eipial.  "J."',  cm.  loiii:.  '-'  mm.   tliicU.  sinlled   llien  ImlldW, 
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tonghish,  glahrom^  or  very  delicately  fibrlllose  with  purpJe  fihiihs 
on  a  dark  violet  [iioiiikL  SPOKES  tuberciilate-aiigular,  elongated, 
10-12x6-7  inicr.  (occasionally  widen,  angles  obtuse.  CYSTIDIA 
none. 

Snbcaespitose.  On  sawdust,  rotten  wood,  etc.  Bay  View.  July- 
August.     Rare. 

This  beautiful  little  plant  is  a  wood-inhabiting  species  like  L. 
placida  but  much  more  slender.  The  spores  of  our  plants  are  longer 
than  tlie  measurements  given  by  the  English  mycologists  and  their 
coarse  obtuse  angles  make  them  somewhat  unique.  When  old,  the 
translucent  margin  of  the  pileus  shows  the  lines  of  the  gills  so 
as  to  appear  striate,  a  condition  often  found  in  other  non-striate 
species  when  old. 

Section  II.  Hi/f/ioplianae.  Pileus  hygrophauous,  margin  striate 
when  fresh  and  moist. 

621.     Leptonia  asprella  Fr. 
Syst.  My  col.,  1821. 
Illustration:     Atkinson,  :srushrooms.  Fig.  1?>9,  p.  147,  1900. 

1*ILEUS  2-4  cm.  broad,  convex,  becoming  somewhat  expanded, 
umbilicate-depressed,  glabrous  or  fihriUose,  striatidate  when  moist, 
umbilicus  villose  or  scaly,  hygroplianous,  silky-shining  when  dry, 
from  pale  umber  to  grayish-brown,  variable  in  color,  margin  becom- 
ing split.  FLESH  watery  to  whitish,  thin,  rather  fragile.  GILLS 
adnexed  to  adnate  seceding,  subdistant,  rattier  broad,  narrowed  in 
front,  whitish  to  grayish,  then  rosy  from  the  spores,  edge  concolor, 
entire.  STEM  3-8  cm.  long,  2-3  mm.  thick,  slender  and  usually 
straight,  rigid  and  elastic  but  fragile,  glabrous,  livid-fuscous  to  pale, 
stuffed  then  hollow,  sometimes  twisted,  white-mycelioid  at  base,  apex 
pruinose.  SPOUES  angular,  angles  sharp,  !)-13  x  0-8  niicr.,  broadly 
elliptic-elongate  in  (uitline.  CYSTIDIA  none.  ODOR  and  TASTE 
mild. 

Solitary  or  gregarious.  On  the  ground  in  woods.  Bay  View, 
New  Richmond,  Ann  Arbor.      Infrequent.     August-September. 

This  species  varies  considerably,  and  there  seems  to  be  no  settled 
notion  of  its  exact  limitations.  Cooke  figures  a  plant  quite  different 
in  color  and  size  from  that  of  the  above  description.  The  striations 
are  not  always  definitely  present,  especially  in  the  dry  plant.     The 
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spores  are  variable  in  size,  even  in  the  same  jtlani.  One  variety  oe- 
ciirs  in  low,  mossy  or  sphagnous  places.  Its  pileiis  is  pale  isabelline 
or  pale  brownish-gray  when  moist,  slightly  virgate  with  fibrils, 
scarcely  or  not  at  all  striatiilate.  The  gills  are  wliite  at  first.  The 
stem  is  of  the  same  color  or  is  slightly  jialer  than  the  ]»ileus.  so 
that  the  whole  j>lant  has  a  nnitorm  color  when  fresh  and  niavnre. 
The  caj)  is  apt  to  be  trnncate  at  the  apex  and  camj»annlate;  in  all 
other  respects  it  agrees  with  the  si)ecies.  L.  (ispnlhi  is  found  in 
coniferous  regions,  e.  g.,  l>ay  \'iew.  New  Kichmond.  See  Kicken's 
figure  of  L.  anutina,  1*1.  To,  Fig.  1).  That  species,  however,  has 
markedly  narrow  gills. 

Nolanea  Fr. 
(From  Latin.  SoUt.  a  little  bell,  i 

rink-spored.  Stem  hoJlnir  and  carlilaginous  or  tough,  usually 
slender.  (Jills  adnate,  adnexed  or  almost  free,  seceding,  m)t  decur- 
rent.  IMleus  thin,  ((iniixniulatc.  usually  ixi/tilJiitc,  nuugin  at  lirst 
straiiilil  and  api>lic<l  to  ihc  stem.     Spores  (tiKjiiJar. 

Terrestrial,  snudl.  slender  plants,  corresponding  to  Mycena  <»f 
the  whitesjioi-e(l  group,  approaching  the  smaller  iaitolonias.  ami 
se])arated  fiom  Leplonia  l>y  the  unexpande<l  bell-shajted  pileus.  it 
is  a  small  genus. 

The  IMLlOrS  is  glal)r(»us.  silky  or  scurfy,  dry  or  hygi-ophanous ; 
and  its  cami;anulate  shape  which  is  i-athei-  persistent  and  is  due  lo 
the  jiosilion  of  llie  sliaiulil  margin  on  llie  stem  when  young,  is 
(piile  chaiacleristic.  It  is  usually  fragile.  The  color  is  sonu'  shade 
of  brown  in  our  species  except  in  \.  ciiclcstiiia.  The  (JILLS  are 
ofleii  bi'oad  or  X'ent  ricose.  an<l  generally  secede  (  i.  e.  separiilei  fi-om 
the  at  lachmenl  at  the  stem,  in  which  resiiecl  ihey  dilfei-  fi-om  lh»»se 
of  Clilopilus.  'IMie  STi].M  is  eenlral.  lulmlar  and  elasiir  oi-  fragile 
in  most  sjK'cies;  in  some.  howcNcr.  il  is  tonuliisli-cail  ilajiinous 
like  lliat  of  eerlain  Mycenas.  Il  li;is  ;i  tendency  ti>  l)ec(ime  com 
pi-essed  or  Ion;;! t  ndi na I ly  furrowed  because  of  its  hollow  intei-ior. 
1 1  is  nsnally  glabrous  or  miniilely  lioccnlose;  in  \.  il iisl Inihs  i  Tk.  i 
it  is  densely  lloccose  liai  ry.  'IMiere  is  no  a  nnuliis,  nor  mini,  and  the 
tiesh  is  continent  with  that  of  the  pileus.  The  SIM  HM'.S  are  anunlai-. 
often  iri'cgulai-Iy  I  nliercnhile  aii>.;nlar.  r\S'riI)i.\  ;iic  nsuallv  ab 
sent;  in  \.  huhiniihni ii  and  \.  (l//.sl Imhs  they  may  be  fuimd  mi  the 
edge  of  the  gills.  .\  lew  sjiecies  have  a  sli;,dil  (HxHJ;  that  of  \. 
iiiiimmoHn   is  similar  to   raiu-id   uhmI.     The   Nolaneas    are    dillicult 
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to  identify  to  the  species,  and  a  microscope  is  essential  to  any  final 
decision. 

Key  to  the  Species 

(a)     Pileus  and  stem  lavender  to  violaceous.     630.     N.  caelestina  var. 

violacea  Kauff. 
(aa)     Pileus  and  stem  some  other  color. 

(b)     Spores  quadrate  or  cruciate-four-angled;  pileus  umber  or  smoky- 
umber.     623.     N.  pascua  Fr. 
(bb)     Spores  not  distinctly  four-angled. 

(c)     Pileus  with    greenish    tint,    fuscous-brownish,   livid   or   smoky, 

very  shining.     624.     N.  versatilis  Fr. 
(cc)     Pileus  without  greenish  or  olivaceous  tints. 

(d)     Stem  and  pileus  hairy,  fibrillose-scaly    or    flocculose;    gills 
subdistant. 
(e)     Spores  14-20x8-9  micr. ;    whole   plant  smoky-brown.     622. 

N.  dysthales    (Pk.)   Atk. 
(ee)     Spores  subglobose,  8-9  micr.;   pileus  small,  covered  with 
loose  brown  fibrils.     625.     U.  habingtonia  Berk. 
(dd)     Stem  and  pileus  glabrous,  silky  and  shining. 

(e)     Gills  white  or  whitish  at  first;    pileus  hygrophanous. 
(f)     Pileus  conical,  cinnamon-brown    then    pale   and   shining; 

gills  narrow.     628.     N.  conica  Pk. 
(ff)     Pileus  campanulate,  grayish-brown;  gills  medium  broad. 
629.     N.  fuscogrisella  Pk. 
(ee)     Gills  grayish  at  first;   odor  somewhat  rancid-farinaceous. 
626.    N.  mammosa  Fr.    627.    N.  papillata  Bres. 

^Gills  at  -first  gray,  hroivn  or  fuscous. 
622.     Nolanea  dysthales  (Pk.)  Atk. 

N.  Y.  State  Mus.  Eeport.  32,  1879   (as  Entoloma  dysthales). 
Jour,  of  Mycol.,  Vol.  S,  p.  114,  1902  (as  Nolanea  nodospora  Atk.). 

PILEUS  G-18  mm.  broad,  rarely  laroer,  thin,  campannlate-convex, 
obtuse,  denseh'  tioccose-hairy,  sometimes  fnrfuraceous  and  striate, 
more  ofteii  even,  the  hairy  tufts  sometimes  squarrose,  smoky-umber 
or  dark  fuscous,  margin  at  first  straight.  FLESH  snbmembranous. 
GILLS  adnate,  ascending,  broad,  ventricose,  subdistant  to  distant^ 
thickish,  dark  fuscous-gray  or  smoky,  tinged  flesh  color  at  maturity, 
edge  flocculose.  STEM  1-1  cm.  long,  l..")-!  mm.  thick,  equal,  more 
or  less  denseh^  floccosc-tomcntose,  dark  fuscous  or  seal-brown,  be- 
coming smoky,  toughish-cartilaginous,  stuffed  then  hollow,  con- 
color  within.  SPOKES  large,  variable,  elongated  tuberculate-angu- 
lar,  14-20x8-9  micr.,  dee])  flesh  color  in  mass,  faintly  colored  under 
the  microscope.  TYSTIDTA  only  on  edge  of  gills,  variable,  some- 
times elliptical  to  ventricose  and  obtuse,  sometimes  ventricose- 
lanceolate  and  pointed,  60-70x20-2.5  micr.  OUOK  and  TASTE 
mild. 
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Solitary  <»r  scattei-e<l.  On  low.  wrt,  mossy  or  swampy  «^i'oiind, 
OR  leaf  mold,  ett-.,  in  liemloe-k  i-e<i;ions.  Uay  N'icw,  Sontli  Uaven. 
Kew  Ikichmond.     July-Septeniber.     Infrequent. 

This  species  is  known  Ity  the  covering  of  the  caj)  and  stem,  its 
color  and  the  very  large  tuberculale  spores.  It  is  very  variable 
and  was  considered  an  Entolonia  by  Peck,  who  lirst  described  the 
form  with  the  thin,  striate  pileus  whose  surface  is  only  grauular- 
furfuraceous  or  mixed  with  the  characteristic  hairs.  Later  Atkinson 
described  the  form  in  which  the  hairy  covering  is  more  highly 
develoi>ed,  often  as  if  u^atted,  as  Xohineu  itodospora.  I  have  found 
the  two  forms  in  different  parts  of  the  state  and  consider  them 
variations  of  the  same  ])lant.  The  trama  of  the  ])ileus  is  two-layered, 
the  layers  being  separated  by  a  dark  line  of  narrow  hyphae.  A  form 
(tccurs  in  frondose  woods,  of  whiili  the  hair-like  fibrils  of  the  stem 
are  almost  ferruginous.  The  gills  of  \.  dtjs(]Kilcf<  remain  dark 
grayish-brown  a  long  time  and  hence  it  is  easily  mistaken  for  an 
Inocybe;  at  length,  however,  they  are  somewhat  colored  by  tlie 
rather  briglit  spores.  It  seems  that  in  very  moist  situations  the 
cap  is  less  hairy-scaly  and  then  striate,  especially  when  more  fully 
expanded.  The  size  of  the  basidia  varies  as  the  plant  slowly  ma- 
tures and  the  cystidia  seem  to  take  on  a  different  shape  in  age. 

623.     Nolanea  pascua  Fr. 
Syst.  Myc,  1821. 

lllusti-ations :     Cooke,    111.,    I'l.    :;7(). 

Gillet,  Champignons  de  France,  No.  493, 
liickcn,  miUlerpilze,  i'l.  74,  Fig.  '.). 
Swaiiioii,  I-'uiigi,  IM.  42,  Fig.  Id  12. 

I'l  LIU 'S  2  1  cm.  iiroad,  fidf/ilc,  coiiicftcf/Di jxDiiiluIr,  obtuse  or 
nnilioiijilc,  liygro|iliaiiiMis,  umltcr  brown  ami  slriainlalr  inioisli, 
fading  and  even  (di-y),  glabrous,  silky-shining.  I'LlOSll  thin,  con- 
color.  (ilLLS  rounded  behind,  a<lnexe<l,  ratliei-  bi-oad.  rcntrh-osc, 
giayisli.  then  gray  llcsli  coloi-,  seceding,  cbtse.  S'l'll.M  11(1  cm.  long, 
1!  1  mm.  lliick,  jiallid  gra\  isli  brow  n.  carl  ilaginoiis.  Iiojlow,  e(|nal, 
ol'ten  Iwisled,  Inniih,  splilling  loiigil  udinally.  libi'illose  si  riale. 
Sr<)I{l]S  .siihtiiiinli  II  Ir  or  dlinnsl  cniiiinnii .  S  11  micr.  diam..  deep 
llesli  colof  in  inas>.  <'^S'^II»I.\  none;  sicrile  cells  absent  on  e<|ge 
of  gills. 

<  ire;iari(ius.  On  lnw  mus>\  gntiiiiil  in  ii|>cn  w  (mmI.s  by  lakev.  Ann 
Arbor.     Sepiember.      Inl'reiinenl. 
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This  species  is  said  to  be  very  common  in  Europe.  I  have  only 
one  record  and  the  specimens  are  lost.  It  was  most  sharply  marked 
by  the  quadrate,  4-an<>led  spores.  This  is  a  character  given  by 
nearly  all  authors  and  by  the  figures.  Our  plants  approached  closely 
I\'.  stauyospora  Bres.  (Fung.  Trid.,  Vol.  I,  j).  18),  and  this  species 
and  X.  pasciia  (sense  of  Ricken )  seem  to  be  very  similar.  It 
certainly  is  not  a  common  sp^ecies  with  us  and  I  did  not  observe 
any  olive  tints,  such  as  occur  in  our  A'.  versatiJis. 

624.     Nolanea  versatilis  Fr. 
Monographia,  ISiVo. 

Illustrations:     Fries,  Icones,  PI.  98,  Fig.  5. 
Ricken,  Bliitterpilze,  PI.  74,  Fig.  7. 
Plate  CXV  of  this  Report. 

PILEUS  1-3  cm.  broad,  at  first  conic  or  elongated-oval,  then 
campanulate,  fragile,  obtuse,  at  length  expanded  and  subumbonate, 
silky-shining,  sometimes  silky-fihrillose,  almost  glitterhui,  color 
variable,  livid-fuscous,  olivaceous-brown,  smoky-tinged,  subhygro- 
phanous.  FLESH  thin,  submembranous,  grayish.  GILLS  narrowly 
adnexed,  almost  free,  ventricose  and  broad  in  front,  subdistant,  graij, 
becoming  smoky-flesh  color,  edge  minutely  fimbriate.  STEM  3-6  cm. 
long,  1-4  mm.  thick,  equal,  hollow,  often  twisted  or  compressed, 
splitting  longitudinally,  fibrillose-striate,  shining,  glabrous  or  floc- 
culose,  pallid  then  pale  fuliginous  or  fuscous.  SPORES  tuberculate- 
angular,  longer  than  wide,  9-11x6-7.5  micr.  (few  longer),  flesh 
color  in  mass.  CYSTIDIA  numerous  on  edge  of  gills,  few  elsewhere, 
ventricose,  often  acumiuate-pointed,  4.5-65  x  12-1  (>  micr.  ODOR  and 
TASTE  slight  or  none. 

Gregarious.  Among  grass  in  low  moist  woods.  Ann  Arbor,  New 
Richmond.    July-August.     Infrequent. 

This  species  was  al)undant  in  a  single  wood-lot  during  one  season; 
elsewhere  it  occurred  as  few  individuals.  It  varies  in  size  and 
shape  (Avithin  limits)  ;  often  it  lias  the  shape  and  size  of  Cooke's 
figures  of  .Y.  pasciia.  at  other  times  the  caps  nmy  be  nari-ow  and 
stem  slender  and  longer,  all  in  tlie  same  patch.  The  cap  is  beauti- 
fully silky  and  shining  and  usually  has  a  somewliat  olive  or  greenish 
hue  which  suggests  the  glitter  of  metal.  The  shape  of  the  young 
plant  is  often  like  that  of  Hggrophonis  conicas  or  of  an  Inocybe. 
In  our   specimens   the  stem   was   frequently   somewhat   flocculose. 
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Except  f(»i-  the  spoies  it  ajiproaohes  A .  pasciKi  (luite  closely  iu  color 
aud  shape.     It  is  here  couceiNed  in  the  sense  (tf  Ificken. 

625.     Nolanea  babingtonii  Berk. 

Outlines  of  British  Funjiology,  18(!0. 

Illustrations:     Patouillard.   Tab.    Analyt.,    No.   420. 
Cooke.   111..  PI.  ::77. 

"Pileus  (i  11*  nun.  broad,  conico-eanipanulate,  jiale  ^ray,  covered 
iritJi  (lark  hroirii  fasciculate  fibrils  free  at  one  end,  silky-shining, 
disk  subs(|uaniulose.  FLKSU  very  thin.  (HLLS  adnate,  distant, 
gray,  ventricose,  edge  minutely  tlocculo.se.  STEM  2-3  cm.  long,  2 
mm.  thick,  e(iual,  covered  with  darJc-broun  down,  hollow,  slightly 
undulate.  SPORES  angular  nodulose,  subglobose  or  slightly  oblong, 
7-S  micr.,  ajdculate." 

Lewiston.     On  moss,  in  wet  i>laces.    Rare.    Reported  by  Longyear. 

The  des(rii)tion  is  taken  from  Ma.ssee's  British  Fungus  Flora,  and 
the  spore-measurements  were  doubtless  made  from  the  type  speci- 
men. Patouillard  gives  spore  size  as  Old  x  .""»-(!  micr.  It  is  a  delicate 
little  j)laiit.  characterized  by  the  loose  til)rils  which  stand  (»ul  from 
its    jiileiis   and    stem.      There   is   some   doubt    «»r    this   determination. 

626.     Nolanea  mammosa  Fr.     (Sense  of  Bresadola.) 
I^picrisis.  IS.'K;. 

IllnstiMtions:     Bresad(da.  Fung.  Tiid..  ^'ol.    I,  Tab.  82,  1881. 
fiillei.   < 'hampignons  de   I-^i-ance.    \o.    I!(l. 

riLi;i  S  1'  I  (III.  biojid.  ((tiiic  lo  biojidly  cam |ia iiu la le.  margin 
decnr\-ed.  iini  m  iiiilii  h  It/  iniifxniatr,  ruinily  siriale.  iiiiiImm-  (moist  i, 
soon  g!  ayish  bidw  II  (,|-  tnscdus.  iinialely  lilirillose  and  shining  when 
dry.  I'lJlSJi  diii^y.  biownish  near  siirlace.  lliiii,  suliscissile. 
(IIM.S  ratlier  lnuad.  ronmied  beliind.  iisu;illy  iiiirmwly  adnate  but 
seceding,  siihdi.stant ,  thickisli,  itah  urai/  at  jirsi  llieii  liiiged  llesli 
color  i)y  spores,  edgj-  orien  nne\-en.  S'I'll.M  .">  II  cm.  long,  elongated. 
2  .">  mm.  illicit,  iiilxilar.  i<iele  or  cumitressed.  liiK/id  fifscnas,  not 
white.  cai'lilagin<Mis.  slightly  librillose  si  riaie.  aliitr-iniiinnsr  at 
ajx.r.  otherwise  glabrous.  Sp(Hi!]S  I nberculaie  angnlar.  elongate, 
dislinclly  longer  ilian  bi(»;id.  '.Ml  x  (i  7  micr..  deep  Mesh  culoi-. 
iincleale.      (■^■STIi^l.\    none.      ()|K)K    and    'IW.^Tl",    ui    laiicid    meal. 

I  I  >ric(|  :   (  nils    pale   in-nw  n.  i 
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Gregarious.  On  the  ground  in  woods,  copses,  etc.,  sometimes  in 
grassy  places.     Throughout  the  State.     July-October.     Frequent. 

This  is  our  commonest  Nolanea.  It  may  be  known  by  its  elongated 
stem  which  is  often  furrowed  longitudinally,  by  its  gray  gills  and 
by  the  spores ;  the  latter  are  distinctly  longer  than  broad,  and  the 
angles  are  not  as  clearly  and  sharply  marked  as  in  other  species. 
It  is  somewhat  hygrophanous.  The  gills  are  often  broadly  adnate. 
There  are  short  sterile  cells  on  the  edge  of  the  gills. 

627.     Nolanea  papillata  Bres. 

Fungi  Tridentini,  Vol.  I,  1881. 

Illustrations:    Ibid,  Fl.  82. 

Fries,  Icones,  PI.  98,  Fig.  4  (as  Nolanea  mammosa  var.  minor 

Fr.). 

PILEUS  2-3  cm.  broad,  campanulate,  f7ie>i  expanded,  papillate, 
umber  to  watery-brown  and  striate  (moist),  paler  when  dry,  gla- 
brous. FLESH  thin,  scissile,  subhygrophanous,  fragile.  GILLS 
sinuate-adnate,  seceding,  broader  toward  front,  subdistant  to  close, 
subventricose,  livid-whitish  then  somewhat  salmon-colored  from 
spores.  STEM  slender,  3-5  cm.  long,  1-2  mm.  thick,  tubular,  pale 
grayish-brown,  glabrous,  slightly  pruinose  at  apex,  white-mycelioid 
at  base,  straight  or  curved,  cartilaginous,  sometimes  striatulate. 
SPORES  angular,  9-11  x  6-7  micr.,  nucleate,  salmon-colored  in  mass. 
.ODOR  none  or  slightly  of  rancid  meal.    CYSTIDIA  none. 

Scattered.  Low  places  in  moist  frondose  woods.  Ann  Arbor,  Bay 
View,  New  Richmond.     September.     Infrequent. 

Differs  mainly  from  N.  mammosa  in  its  more  slender  habit,  smaller 
size  and  closer  gills. 

**Crills  wJiite  at  first. 

628.     Nolanea  conica  Pk. 

N.  Y.  State  Mus.  Rep.  21,  1872. 

PILEUS  5-15  mm.  broad,  conical,  then  expanded  and  papillate, 
hygrophanous,  watery-cinnamon  and  striatulate  (moist),  paler, 
silkj^-shiniug  and  subzonate  (dry).  FLESH  thin.  GILLS  nearly 
free,  close,  moderately  broad,  narrowed  behind,  white  at  first,  bright 
flesh  color  from  spores.    STEM  slender,  2-5  cm.  long,  1-2  mm.  thick, 
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equal,  stiaij>hr.  tuljular,  cai-tila<;iii(>iis,  elastic,  while myielioid  at 
base,  tinged  asliy-biowii.  ^^POliEiS  tuberculateaugular,  7!)  (in- 
cluding apiculusj  X  5(5  niicr.,  longer  than  broad,  apicidiis  inoinincnt. 
CYSTIDIA  none. 

^?olitary  or  scattered.  On  moss  or  low  places  in  swamps  or  wet 
conifer  or  mixed  woods.  Nortliern  Micliignn.  Jnly-SeptenilK'i-.  fii- 
frequent. 

The  conical,  shining,  hygrophanous  pileus  and  small  spores  dis- 
tinguisli  it.  The  length  of  spores  rarely  passes  8  microns  unless 
apiculus  is  included. 

629.     Nolanea  fuscogrisella  Pk. 
N.  Y.  State  Mus.  Kep.  39,  1886. 

i'lLEL'S  1-1'. .J  cm.  bioad,  campauuhue,  more  or  less  palillate, 
hij()roplianous,  glabrous,  grayish-brown  and  striatulate  (moist), 
paler  and  silky-shining  (dry),  papilla  darker.  GILLS  rather  broad, 
narrowed  beliind,  adnexed,  almost  .subdistant,  whitish  then  bright 
flesh-colored.  STEM  5-7  cm.  long,  2-4  mm.  thick,  glabrous,  white-my- 
celioid  toward  ba.se,  ai)ex  i»ruiiu)se,  hrowiiish,  often  darker  than 
pileus,  tubular,  cartilaginous.  SPORES  7-0x5-0  micr.  (incl.  api- 
culus),  angular,  jipiculus  prominent. 

(Iregarions.  ()ii  nmss.  etc..  nf  low  mixed  woods.  Snnli  Sic.  .Mnric. 
July.     Infre(iuenl. 

This  dill'ers  I'roiii  ilic  pl■('(•(•(lill^  in  lis  sioulcr  siciii,  and  less  cdnic 
jtilfiis.  The  spores  are  very  siniilnr.  The  ,i;ills  jiic  liroadcr.  In  our 
specimens  the  stem  was  invariably  darker  than  the  pileus.  and 
lioai-y  at  l)ase  and  above  by  the  while  mycelium.  The  spores  are 
slightly  shorter  tlian  the  measurements  gi\en  by  Peck. 

630.     Nolanea  caelestina  \;ir.  violacea  KaulT. 

Mirli.    .\r:Ml.    Sci.    Kep.    Hi.    I'.HIs. 

I'll.lll  S  "-  III  nnii.  liiDiid,  cniiici)  <ti iiiiKin iihili  .  In nmh  r.  Mriilcly 
p;i|>ill;ih'.  innalfly  >ilUy  liliiillosc.  nuirgiii  cnch.  <ill,l,S  ;idMf\rd. 
r;ilh('i'  imirow.  snhil islnnl ,  wliih'  llit-n  llcsli  t<i|or,  nul  rcatiiini;  in 
llif  in;ii-^iti  of  |iil('Us.  STL.M  siendfr.  ."i  cui.  Iimil;.  1  mm.  lliirk.  cmmi, 
glalu'ous.  prnindsf  ;it  aprx.  ri|ii;il.  i;i\cndrr.  (hiikci-  ili;in  i:\\>. 
Sl'OK'llS    lulirnnliilc  clli|ilif;d.   H  11  x  »',  7    micr.      ^^■S'I'I!>I.\    nnnc. 

oDoi:  iKuic. 
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Solitary.     lu  Ioav  elm  swamp.     Ann  Arbor.     Rare. 

A  beautiful  little  plant,  nsually  bidden  among  tbe  debris  of  tbe 
woods.  Tbe  stem  is  tiexible,  snbcartilaginons  and  does  not  turn 
reddish  when  bruised.  It  diifers  from  tbe  descri]>tions  of  the  type 
in  tbe  narrow  gills.  It  appears  close  also  to  A.  vnn-ntu  Quel,  ex- 
cept in  color. 

Eccilia  Fr. 

(From  the  Greek,  ckkoilo,  I  hollow  out.) 

Pink-spored.  Stem  cartilaginous,  hollow  or  stutfed,  slender. 
Gills  decurrent,  either  attenuated  behind  or  broadly  adnato-decur- 
rent.  Pileus  umhilicate  or  depressed,  its  margin  at  first  incurved. 
Spores  angular. 

Teiyestrial  or  lignicolous.  Small,  slender  plants,  corresponding  to 
Omphalia  of  the  wbite-spored  grouj);  ditt'ering  from  the  small 
Clitopili  in  the  cartilaginous  stem.  A  very  small  genus  composed 
of  rather  rare  species. 

The  PILEUS  is  glabrous,  silky,  or  somewhat  squamulose  in  the 
umbilicus ;  dry  or  hygrophanous.  It  is  usually  expanded  and  then 
the  center  is  depressed  to  strongly  umbilicate.  Its  margin  is  at 
first  incurved  and  this  character  may  persist  until  maturity.  The 
color  varies  from  white  to  grayish  and  brown.  The  GILLS  are 
attached  in  two  ways,  either  attenuate-long-decurrent  or  broadly 
adnate  and  then  slightly  decurrent,  remaining  attached,  i.  e.,  not 
seceding  as  a  rule.  They  are  often  quite  distant  as  in  E.  rliodocylix 
Fr.  or  crowded  as  in  E.  atrides  Fr.  and  E.  polita  Fr.  They  vary 
from  narrow  in  some  species  to  broadly  triangular  in  others.  In 
E.  apiculata  Fr.,  E.  vilis  Fr.  and  E.  rJwdcylicioidcs  Atk.  they  are 
distinctly  gray;  in  others,  white  or  dingy  white,  finally  colored 
by  the  spores.  Some  species  possess  cystidia,  giving  the  edge  a 
minutely  fimbriate  appearance.  The  STEM  is  usually  enlarged 
somewhat  at  the  apex  where  it  expands  into  the  membranaceous 
pileus.  It  is  truly  cartilaginous,  slender,  and  soon  hollow  or 
tubular  within.  Some  species  have  been  described  as  solid,  but 
it  remains  to  be  seen  whether  these  are  not  really  only  stuffed  at 
first  by  a  differentiated  pith.  The  color  is  often  that  of  the  pileus 
or  paler.  The  angular  SPORES  corres]wnd  to  those  of  Leptonia, 
Nolanea,  Pluteus  and  one  of  the  sections  of  Clitopilus.  CYSTIDIA 
usually  absent;  in  E.  pirinoides,  E.  rJiodcyUcioides  Atk.  and 
E.  roseoalhocifriiKi  Alk.  cyslidia-liko  cells  are  ])rcsent  on  tlie  edge  of 
gills. 
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The  gToiip  is  (linicult,  and  The  laiit.v  of  sjit'ciniciis  maUcs  it  haiil  to 
learn  ninch  concerninij;  their  variability.  A  niicr(»sc(>i)ic  stinly  is 
essential  to  determine  the  species  with  any  satisfaction,  as  the 
size  of  spores  and  basidia,  the  structure  of  the  trania,  and  the  pres- 
ence or  al)seu(e  of  cystidia  must  often  determine  the  linal  judg- 
ment. 

Because  of  their  rare  oerurrence,  it  seems  best  to  include  in  the 
key  all  forms  \\lii(!i  may  j;ossibly  he  found  in  the  State.  A\  pol'itd 
and  K.  cariKO-f/risra  have  been  rejjorted  from  the  neijuhboriny  States. 

Kci/  to  the  Species 

(a)     Gills  crowded  or  close. 

(b)     Edge  of  gills  black -dotted.     631.     E.  at  rides  Fr. 
(bb)     Edge  of  gills  concolor,  not  black  dotted. 

(c)     Pileus  2-4  cm.  broad,  hygrophanous,  livid    (moist)  ;    gills  very 

crowded,  broad.     E.  poUta  Fr. 
(cc)     Pileus  5-20   mm.   broad,  not   hygrophanous,   mouse-gray;    gills 
close,    broad;    spores    5-angled,  S-10  micr.     634.     E.  pcntagon- 
ospora  Atk.  var. 
(aa)     Gills  subdistant  to  distant. 

(b)     Pileus  2-5  cm.  broad,  hygrophanous,  tough,  sordid-brown;    stem 
tough,  concolor;  taste  tardily  pungent;  gills  close  to  subdistant; 
on  the  ground.     635.     E.  mordcur  Atk. 
(bb)      Pileus  smaller    (rarely  as  large   in  E.  carneo-grisea) . 

(c)     On    wood;    pileus  deeply   umbilicate,    1-1.5   cm.,   hygrophanous; 
gills   very   distant,    broad,    long-decurrent.     E.    rhodocylix   Fr. 
(cc)     Not  on  logs,  stumps  or  wood. 

(d)     On    sphagnum;    pileus    umbonate,    small,    dark-brown;    gills 
long-decurrent,    distant,    broad.      Spores    10-12.5  x  6-7.5    micr. 
E.  sphaf/nicola  Pk. 
(dd)     On  lawns,  fields,  or  in  woods  on  hunuis.  etc. 

(e)      Pileus  white,   1-2.5  cm.,  silky;   gills  adnato-decurrent,  sub- 
distant;    stem    long,    white.     Spores    elongate,    9-11    x    6-9 
micr.     E.   roscodlbocitrina  Atk. 
(ee)     Pileus  grayish-brown  to  fuscous. 

(f)     Pileus  hygrophanous;   gills  without  cystidia. 
(g)      Edge  of  gills  daiker,  crisped;    pileus  gray  flesh  color, 
margin    micaceous;     gills    di.stant,    spores    6-7    x    4-5 
micr.     E.  c(irn(0-(jrisiit  B.  &  Br. 
(gg)      Edge  of  gills  concolor;  pileus  brownish-gray  (moist)  ; 
gills  subdistant.  broad.     632.     E.  (/riscorHhrlld  Fr. 
(ff)      Pileus  not  hygrophanous;  gills  with  cystidia. 

(g)     Gills   adnato-decurrent,   broad    behind,   distant;    spores 
sphoeroid,  angles  not  sharply  marked.     633.     E.  pirin- 
uUlrs  sp.  nov. 
(gg)     Gills  arcuate,  distant,  decurrent;   spores  prominently 
;int;k'(l,    (juadrate.       /.'.    rhndtifi/li'iiidrs    Atk. 

1  llusi  rations  : 

/;.  litis  Vv.:    KirUen.  IM.il  ler|til/.e.  I'l.  7:'..  i'i-.  in. 

/.'.  cnriii  'i-i/risf  II   I'r,  :      llaiil.   .Mnshrooms.   V\'j;-  -"•».   lil"S. 

I'.  /xirLfii.sis   I'l'.:     Iconcs.   IM.    10((,   ['""i;,'.  .". 

i:.  jintilii  I'r.:      .\lkiiisuii.  Mushrooms,  l-'iu.  I  III.  IIMHI. 

Fries.  Iconcs,  PI.  Kin,  I'i-.  :;.      Ilaid.  Mii-lir.H.ms.  To-.  'Jiic,. 

1  J>OS. 


588  THE   AGARICACEAE    OF   MICHIGAN 

E.  riisticoi'des  Gill.:     Ricken,  Blatterpilze,  PI.   73,  Fig.   11. 
E.  rJiodocayliw  Fr. :    Swauton,  Fungi,  PI.  42,  1909.     Fries, 

Icones,  PL  100.  Fig.  6. 
E.  sphagnicoU  Pk. :    N.  Y.  Mns.  Rep.  54,  PL  1,  1900. 

631.     Eccilia  atrides  Fr. 
Epicrisis,  1836. 

PILEUS  1-2  cm.  broad,  deeply  umbilicate,  dark  umber,  umbilicus 
■darker,  striate  to  umbilicus,  somewhat  virgate,  pruinose.  FLESH 
thin.  GILLS  decurrent,  narrowed  behind,  close,  pallid,  edge  Mack. 
STEM  2-3  cm.  long,  1-2  mm.  thick,  brownish,  apex  paler  and  floc- 
cose-dotted,  dots  sometimes  black,  sometimes  pallid,  hollow,  gla- 
brous below,  equal  and  slender.  SPORES  tuberculate-angular, 
elongated,  11-13x0-7  micr.  (incl.  apiculus),  bright  flesh  color  in 
mass. 

Solitary  or  gregarious.  On  very  rotten  w^ood.  Houghton,  Bay 
View.  July-August.  Infrequent  in  maple  and  hemlock  woods  of 
northern  Michigan. 

This  species  approaches  Leptonia  serrulata  Fr.  which  also  has 
black-edged  gills.  At  times  this  character  is  almost  or  entirely 
absent  except  in  old  plants.  Our  plants  had  truly  decurrent  gills, 
but  not  extending  far  down  tlie  stem.  It  is  usually  found  on  debris 
or  on  very  rotten  logs  in  forests.  Ricken  considers  it  identical  with 
L.  serrulata. 

632.     Eccilia  griseo-rubella  Fr. 
Epicrisis,  1836. 

Illustrations:  Fries,  Icones,  PL  1(10,  Fig.  4. 
Gillet,  Champignons  de  France,  No.  56S. 
Cooke,  111.,  PL  613. 

PILEUS  1-2. .5  cm.  broad,  campanulate,  umbilicate,  hygrophanous, 
striate  and  brownish-ashy  (moist),  umbilicus  darker,  minutely 
squamulose,  elseichere  ivith  innate  ichite  fibrils.  FLESH  concolor, 
thin.  GILLS  broadly  adnate,  slightly  decurrent,  broad,  subdistant, 
pallid  then  Hesli  color,  edge  even.  STEM  2-4  cm.  long,  1-2  mm. 
thick,  pallid  to  buff,  glabrous,  equal,  even,  cartilaginous,  hollow. 
SPORES  tuberculate-angular,  elongated,  8-9  x  5-6  micr. 

Solitary  or  scattered.  On  the  ground  in  cedar  swamps.  Bay 
View.    September.    Infrequent. 
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Our  plant  has  rather-  broad  gills  as  is  shown  in  Fries'  Icones. 
The  other  authors  ligure  narrower  gills.  The  pileus  becomes  hygro- 
jjhanous-streaked  on  drying. 

633.     Eccilia  pirinoides  sp.  nov. 

PILEUS  1-2  cm.  broad,  campanulate,  then  subexpanded,  margin 
decnrved.  depressed-umbilicate,  grayish-brown  to  fuscons,  moist, 
silky  shining  when  dry,  icith  dense  oppressed  small  squamitles  on 
dish,  appressed-tibrilluse  clsew  Iumc.  (IILLS  adnato-decurrent, 
l)ro(id  behind,  siihdistant,  thin,  whitish  then  rosy-tinged  to  bright 
Hesli  eiAov.  STEM  t-d  cm.  h)ng,  1-1*..")  mm.  thick,  distinctly  cartil- 
aginous, white,  slightly  fuscescent,  pruinate,  equal,  even,  stuffed 
with  a  white  }»itli,  rinally  hollow.  SPORES  sphoeroid-subangular, 
angles  not  prominent,  S-10  micr.  diani.  (without  apiculus),  ahrupt^ 
hj  narroiced  to  an  apiculus  which  is  2-3  )nicr.  lonfj,  obscurely  5-6 
sided.  CYSTIDIA  not  numerous,  slender,  acuminate,  about  75 
micr.  long.  BASIDIA  4-spored,  clavate,  45-50  micr.  long.  ODOR 
none. 

Gregarious.  On  the  ground,  among  forest  debris,  hemlock,  oak 
and  maple  woods;  clay  ravine.     Septend)er.     New  Richmond. 

Except  for  its  lack  of  a  strong  malic  odor,  it  agrees  with  all  the 
descriptions  which  wc  liaxc  of  /v.  pirina  U.  ^:  < '.  It  also  ajqiroaches 
E.  rhodoet/licioides  Atk. ;  but  it  differs  from  the  latter  in  its  bright 
colored  spores,  even  pileus  and  broadly  adnatc,  white  gills;  the 
sliape  of  the  spores  is  also  (lillVrcnt.  It  has  so  f;ir  Ix'cii  found  only 
in  one  locality. 

634.     Eccilia  pentagonospora  Atk.  v;ii. 

.lolir.  <.f  .Myrol..   \'(il.  S.   p.    I  l:;.    IIMIL'. 

I'lM'JS  5  L'(»  mm.  broad,  fragile,  convex  ]»l:nie.  uinl)ilic.ile.  hygro- 
]iliaiioiis.  (//  Jirsl  hhich-ish-nrai/,  fadin;/  In  stal  iiniji  mid  sliiniu;/, 
even,  at  first  niiuulcly  toinentosellocculose  over  the  entire  siiiface. 
later  a|>]iressed  scui-fy.  IMdOSlI  thin,  inendn-anous.  (III.LS  l»ro;id 
lieliind  ;ind  (idiKihsiifiilrcinrni I .  ;il  tifsl  griiyish  Mnii  ihiik  tiesh 
(•(dfif.  close  to  sid>disl;i  nl .  lliickisii,  soniewhnl  (ris|>ed.  ed^e  con- 
(•(doi'.  STIC.M  1  Ll.5  cm.  long,  I  1.5  mm.  tliicU,  e<|n;il,  Indhtw,  entire- 
ly (/hihrous,  cart  il.i^iinons.  iii<liiltii-  t/nii/,  w  hit  ish  niycelioid  at  hase. 
SI*(H\I1S  I  nlirrcnlale  angnlar.  nmsily  5an'.^lcd.  an;iles  olUnse.  7  !t.5 
niici'.  timd.  apicninsi.  deep  Ih-sh  c(dor  in  nias>^.  ( '^  ."^T  I  I  •  I  A  none. 
PASIIHA   about  :U>x!M(l  micr. 
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Gregarious.  Ou  moist  soil  in  frondose  woods.  Ann  Arbor. 
August. 

This  collection  departs  from  Atkinson's  description  in  the  more 
flocculose,  hygrophanous  pileus  and  the  hollow  stem.  The  micro- 
scopic characters  seem  to  be  the  same. 

635.     Ecciiia  mordax  Atk. 
Jour,  of  Mycol.,  ^'ol.  8,  p.  113,  1902. 

PILEUS  2-5  cm.  broad,  convex,  tough,  umbilicate,  hygrophanous, 
glabrous,  dull-reddish-hroivn  to  pale  chestnut  or  cinnamon  {moist), 
sordid  isabelline  (dry),  even,  margin  inrolled.  FLESH  dirty 
white,  thin.  GILLS  adnate  to  subdecurrent,  close,  dingy  hroicn  at 
first  then  tinged  tlesh  color,  narrow.  STEM  3-0  cm.  long,  3-5  mm. 
thick,  tough,  equal,  fibrous-cartilaginous,  fistulose,  often  compressed, 
concolor,  glabrous  or  pruinose,  white  mycelioid  at  base.  SPORES 
oval,  (3-7x4-5  micr.,  smooth,  pale  ilesh  color.  CYSTIUIA  none. 
BASIDIA  clavate,  25-30x6-8  micr.,  4-spored.  TASTE  at  first 
mild,  after  15-20  minutes  pungent  in  the  throat  and  causes  nausea. 

Gregarious.  On  the  ground,  springy  sides  of  ravines.  Ann 
Arbor.     August.     Infrequent. 

This  species  approaches  Clitocyhe  cyathijorme  in  external  ap- 
pearance, but  difters  by  its  flesh-colored  spores,  its  umbilicate 
pileus  and  the  habitat  on  the  ground.  It  seems  to  be  our  largest 
Ecciiia  and  is  probably  somewhat  poisonous. 

Claud  opus  Smith. 
(From  the  Latin,  cJaudus,  defective,  and  pes,  foot.) 

Pink-spored.  Stem  eccentric,  lateral  or  iraiiting.  Pileus  dimi- 
diate or  resupinate,  irregular.  Gills  not  seceding  nor  anastomosing, 
radiating  from  an  eccentric  or  lateral  point.  Spores  angular  or 
rounded. 

On  rotten  wood' or  liumus.  Corresponding  to  the  genus  Pleu- 
rotus  of  the  white-spored  group.  With  the  exception  of  C.  nidulans, 
they  are  small,  insignificant,  soft  plants,  often  growing  in  small 
hollows  of  decayed  wood  or  on  humus  at  the  base  of  stumps,  etc. 
The  small  forms  are  white,  grayish  or  brown;  C.  nidulans  is  yellow 
to  huff.  All  except  one  of  the  small  species  are  at  first  resupinate, 
i.  e.,  applied  to  the  substratum  with  gills  uppermost,  but  finally 
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becominf^  reflexed  with  oills  in  the  usual  position.  The  .stem  is 
entirely  lackin<i  or  is  small  and  inconspicuous,  usually  tomentose 
or  \ill()se  at  the  point  (tf  attachment  (»!'  the  stem  or  jiilcus.  ()nly 
a  few  species  are  known  in  our  lh)ra. 

Key  to  the  Impedes 

(a)     Pileus  medium,  to  large,   yellowish;    gills  orange  yellow.     636.     C. 

nidulans  Fr. 
(aa)     Pileus  small,  3  cm.  or  less  in  diam. ;  not  yellow, 
(b)     Pileus  white  or  whitish,  at  first  resupinate. 

(c)     Spores   angular;    pileus   silky   to   villose-floccose.     637.     C.   de- 

phiens  Fr. 
(cc)     Spores  not  angular;   pileus  tomentose.     C.  variabilis  Fr. 
(bb)     Pileus  gray  to  brown. 

(c)     Pileus  hygrophanous,  striatulate   (moist);  gills  scarcely  reach- 
ing stem.     C.  gricgcnsis  Pk. 
(cc)     Pileus   not  hygrophanous,   subdecurrent.     638.     C.    hyssisedus 
Fr. 

636.     Claudopus  nidulans  Fr. 

Syst.  .Mycol..   ISIM.      (As  IMeurotus.  i 

illustrations:     Atkinson,    .Muslii-ooms.    i'l.    41,    Fi_«;.    141.    ]».    14'.t. 
I'.tOO. 
Hard.  Mushrooms,  Fi<;-.  I'OS,  j..  i:.~)(;.   P.MIS. 
Clements.  .Minn.  .Mushrooms,  Fiji.  •>•>.  p-  •»'•'•  l'-'l(l. 
IMate  CW  of  this  Keport. 

i'ilyl>rs  17  cm.  lu'oad.  sjielvinji'.  sessile  or  narr(»\\('(l  heliiml  into 
a  short  stemdike  base,  nearly  orbicular,  dimidiate  oi-  i-eniloiin. 
coarscli/  hdiri/  or  loiiicnfosc  on  tlir  siirjdcc,  rich  yellow  or  InilV. 
marjiin  at  tirst  involute,  cmmi.  FI^FSII  soft,  rather  tou^li.  ( 1 1  LLS 
oraiH/c  i/rlli)ir,  nieijium  bi-oad,  close  to  subdistant,  adnate,  rarely 
subdecurrent.  STIO.M  or  attached  b.ise  tonuMitose  ne.xt  to  the  ;^ills 
beneath.  SIM)KiOS  elonj^ated.  sli<ihtly  cnr\('d,  (i-S  .\  ."!  I  micr., 
suKMitli.  piiili  ill  iiKis.s.  ()lK>iv  nr/i  ilisiit/rrciihli-  when  I'lt'sh. 
T.\STF  becomes  rathei-  nuld  at   len^Mli:  not  ilesirable  f<M-  the  talde. 

(Irejiarious  or  iml)ricately  c;ies|iitose.     ()n  (h'Ciiyin;;  lo^is,  etc.,  of 

Ifondose    Iree^.       Til  roU;^lioU  I    (lie   SlMle;    M  ;i  ri|  Uel  I  e,    llouulilnn.    .\nil 

.\rbor,  etc.     .Iuly-<)ctol)er.      I  nfi'e(|uent. 

I'dliils  (loisiili.s  llosc.  is  now  a;iree(|  lu  be  llie  s;inie.  'i'lie  loUiiliisii 
consistency  of  ('.  nid uhi iis  ;i|i|iro;iclics  lli.il  of  the  ;^enus  Panus.  In 
•general  aj)]  earance  it  looks  like  a  Plenrolns  and  was  so  called  by 
I*'ries.  and  as  its  spore  color  is  not  a  xcry  biij^lit  pink  it  woubl  seem 
lo  lit  llial  liciius  as  well  as  I'lrnrol iis  siilipnl unit iis  does.  The  latter, 
in    my   ojiiuion.   mii,dil    eijually    well    be   made  a   s|M'cies   of   ilie   pink 
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spored  group.  Tlie  beginner  Avill  be  apt  to  refer  C.  nidulans  to  the 
ochre-spored  group  in  Crepidotus  if  he  neglects  to  make  a  spore- 
print.  This  all  emphasizes  the  fact  that  nature  takes  no  account  of 
the  convenience  of  the  student  and  probably  no  system  can  ever  be 
devised  in  Avhich  some  plants  Avill  not  be  found  half-waj^  between 
the  groups.  This  is  the  largest  of  the  genus,  and  is  not  easily  con- 
fused with  other  mushrooms  except  Crepidotus  dorsalis  which 
resembles  it  in  colors  but  is  smaller  and  has  globose,  ochre-brown 
spores.  The  pileus  is  more  often  dimidiate  or  kidney-shaped  rather 
than  the  shape  given  in  Atkinson's  illustration. 

637.     Claudopus  depiuens  Fr. 

Syst.  Mycol.,  1821. 

Illustrations:    Patouillard,  Tab.  Analyt,  Xo.  431. 
Cooke,  111.,  PI.  344. 

PILEUS  1-5  mm.  broad,  ichife,  resupinate  at  first  then  re- 
flexed,  suborbicular,  subreniform,  conchate,  etc.,  variable  in  fornix 
floccose,  almost  sessile  or  attached  by  a  sJiort,  white,  villose  STEM. 
FLESH  membranous,  very  thin.  GILLS  radiating  from  the  stem,. 
broad,  subdistant  to  distant,  rose-colored  at  maturity.  SPORES 
angular,  somewhat  longer  than  broad,  sphoeroid-angular  from  the 
end-view,  7-10  x  6-7.5  micr.,  distinctly  rose-colored  in  mass,  nucleate. 

On  very  decaying  wood  or  black  humus,  in  hemlock  and  birch 
mixed  woods,  in  springj'^  places.  New  Richmond.  September, 
Rarely  found. 

Massee  gives  the  spores  as  sphoeroid;  Patouillard  and  Peck  give 
them  slightly  longer.  It  may  be  that  varieties  occur  which  might 
explain  the  difference.  There  was  no  tinge  of  red  or  gray  present 
in  our  plants,  as  described  by  Fries.  Thej"  are  small  and  insignifi- 
cant plants.  C.  variabilis  is  similar,  but  has  non-angular  spores. 
Ricken  reports  the  above  species  under  Crepidotus  and  with  smooth 
spores. 

638.     Claudopus  byssisedus  Fr. 

Sy St.  :\rycol.,  1821. 

Illustrations:     Patouillard,  Tab.  Analyt..  No.  432. 
Cooke,  111.,  PI.  344. 


)  fm 


''PILEUS  5-20  /m.  broad,  at  first  resupinate,  then  reflexed,  near- 
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ly  plane,  renifonn,  covered  with  a  tine  piiiinosity.  gray  tinged  with 
pink,  or  grayish-brown,  striate  on  tJic  maryin.  FLE811  thin,  niem- 
l)ranous.  GILLS  subdecurrent,  grayish,  rosy  from  ihe  spores. 
STEM  short,  eccentric,  or  hiteral,  incurved,  villose,  uliiic  fibrils 
radiating  from  the  base  forming  an  interlaced  membrane." 
SPOKES  elongate-angular,  !)-ll  x  (i-T  micr.,  rosy  in  mass. 

On  very  rotten  wood.  Swamps  of  frondose  or  conifer  trees. 
Throughout  the  State.     Summer.     Infrequently  found. 

The  description  is  taken  from  Fries  and  Patouillard.  As  in  the 
preceding  species,  there  is  a  difference  in  the  spore-measure- 
ments given.  Our  plants  have  spores  agreeing  with  those  of  Peck,, 
while  in  Europe  they  seem  to  be  smaller.  Patouillard  and  Massee, 
give  them  7-8  x  G  micr.  The  American  form  must,  therefore,  be 
considered  as  a  variety.  It  is  scarcely  distinct  from  C.  griccjcnsis 
Pk. 

LEUCOSPORAE 

Amanita  Fr. 

(From  the  Greek  Amanos,  tlie  name  of  a  mountain  in  Asia  Minor, 
which  doubtless  abounded  in  edible  fungi,  for  the  Roman  physician 
Galen  used  the  term  Amauites  to  refer  to  Agaricus  canipcstris. 
I'ci-sooii  lirst  applicil  it  I(»  Ibis  genus,  using  Aiiidiiihi  cacsana  as 
tlie  type.  I 

White-spored  ;  stem  ]irovi(h'(l  wiih  an  (timiihis  and  a  mini,  and 
separable  from  the  pileus.  The  gills  are  free  or  attached  by  a  line, 
vhitc,  cut  olf  squarely  at  anterior  extremity.  The  volva  is  formed 
from  a  universal  veil  which  covers  the  wliole  plant  in  the  egg-stage 
and  is  discrete  from  the  cuticle  oC  the  pileus.  The  hyphae  of  the 
trania  of  the  gills  are  dirergent. 

Soft-lleshy.  terrestrial,  mostly  pnisitiiims  mnshrooiiis.  usually  of 
I'ather  large  size,  never  truly  caespitose ;  mostly  in  loi-ests  or  »»n 
the  border  of  woods  and  thickets;  sometimes,  ho\\t'\ei-,  in  lields  in- 
law ns. 

Tlie  I'lLIOrS  is  soft,  entirely  euNcIoped  at  the  lie^innini,\  along 
with  the  stem,  by  a  dill'ereiit  iated  layer  of  tissue  calh^l  the  nni- 
\crsal  veil.  ^N'lien  this  splits  aitovc  tlu'  jtilens  during  the  eidarge- 
ment  of  the  jdant.  it  is  |mlled  olV  Iriun  the  pileus  and  leaves  tlie 
sui-face  of  the  pileus  glabrous;  when  it  splits  circularly  ariuiiid  the 
edge  of  the  juleus  I  cii'cnmHcissile  I  the  loose  layer  left  on  top 
ceases  to  gi-(»\v  and  as  the  ydleiis  exjiands  ;iiid  eidai-ges,  this  co\ei- 
ing    is   br-oken    into    patches    oi-    waiis,    sonu'tinic^.    called    scales;    if 
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the  universal  veil  is  of  a  powdery  or  loose  consistency,  it  tends  to 
disappear  on  the  surface,  or  remains  as  floccose  or  mealy  granules 
either  irregularly  disposed  over  the  pileus  or  only  on  the  margin; 
all  intermediate  arrangements  occur  when  affected  by  the  weather, 
as  when  rains  wash  off  the  scales,  etc.,  or  drv'  weather  causes  slow 
expansion  and  corresponding  irregularities.  The  margin  is  marked- 
ly striate  in  some  species  like  A.  caesarea  and  A.  russuloides,  or 
striations  may  be  entirely  lacking  as  in  A.  phaUoidcs.  The  shape 
of  the  pileus  varies  in  the  young  stage,  usually  ovoid  or  spherical, 
sometimes  campanulate  or  somewhat  conical.  Many  species  have 
the  surface  of  the  pileus,  under  the  scales,  provided  with  a  delicate 
inscid  pellicle,  which  causes  fresh  specimens  when  wrapped  in 
tissue  paper  to  adhere  to  the  paper,  and  indicates  one  of  the  ways 
of  recognition.  The  color  of  different  species  varies  from  pure 
snowy  wdiite  to  smoky  brown,  yellow,  orange  or  bright  red;  bright 
green  or  blue  colors  do  not  occur  in  our  species  of  this  genus,  olive, 
ashy  to  lead-color  or  livid-purplish  being  the  only  shades  in  this 
connection. 

The  GILLS  are  white  or  whitish,  in  some  species  tinged  yellow. 
They  are  free  from  the  stem,  sometimes  remote  leaving  an  open 
space  around  its  apex,  sometimes  reaching  it  by  the  narrowed  point 
which  may  run  down  the  stem  as  a  line.  Their  shape  varies,  some- 
times ventricose,  often  broader  in  front,  sometimes  almost  equal 
in  width  except  at  stem ;  the  anterior  end  is  more  or  less  sharply 
truncate,  and  this  can  be  used  to  distinguish  this  genus  and  Amani- 
topsis  from  other  Agarics  even  after  cooking.  Shorter  gills  alter- 
nate with  those  of  full  length.  The  trama  of  the  gills  is  composed 
of  hyphae  which  in  this  genus  diverge  toward  the  liymenium,  instead 
of  being  noticeably  parallel ;  in  this  respect  it  agrees  with  the 
genera  Armillaria   and  Hygrophorus. 

The  STEM  is  usually  soft;  the  interior  is  stuffed  hij  a  pith  which 
is  sometimes  w^eblike  and  evanescent,  sometimes  forming  a  spongy 
column  in  tlie  stem,  and  only  disappearing  at  full  maturity;  in  both 
cases  the  stem  may  become  hollow.  In  A.  strohiliformis,  A.  soli- 
taria  and  A.  chlorinosma  the  pith  approaches  the  condition  of 
solid  stems,  but  all  Amanitas  have  practically  a  fonn  of  stuffed 
stem.  The  texture  of  the  stem  is  not  homogeneous  with  that  of  the 
pileus  and  the  apex  separates  rather  easily  from  the  pileus  leav- 
ing a  socket.  It  is  cylindrical  or  tapers  upward,  the  base  enlarged 
in  most  cases  into  a  bulb,  but  occasionally  cylindrical  throughout 
as  in  A.  spreta.  The  base  is  enveloped  in  the  volva  which  is  found 
in  various  degrees  of  development  or  persistency  and  Avhich  can  \>e 
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grouped  niidei-  three  heads:  ( 1  i  The  VOLVA  is  the  remains  of  the 
whole  universal  "veil  which  lias  split  above  the  i»ileus  and  has 
formed  a  true  cup  or  sheath  at  the  base  of  the  stem,  the 
margin  usually  extends  above  the  bulb  or  base.  (2)  The 
VOLA'A  in  tliis  case  is  only  the  lower  half  of  tlie  uni- 
versal veil  and  adheres  closely  ai<»und  the  bulb,  some- 
times forming  circular  rolls  or  scaly  rings  on  the  lower  part 
of  the  stem.  (3)  The  VOLVA  is  very  incomplete  and  fragmentary, 
floccose,  mealy  or  minutely  warty;  this  is  due  to  the  loose,  friable 
texture  of  the  universal  veil,  the  remnants  of  which  disappear 
easily  wlien  the  stem  is  jMillcd  from  tlie  soil.  Thus  the  presence 
of  a  rolra  is  not  a  safe  or  positive  characteristic  in  case  persons 
depend  on  the  "death-cu]i"'  for  their  identitication  of  tlie  poisonous 
Amanitas.  Besides  tlie  volva.  the  stem  is  pivnided  with  an  AX- 
NTLUS.  The  annulus  is  sometimes  formeil  from  an  outer  layer 
of  the  stem.  In  the  young,  "button"  stage  the  gills  lie  with  their 
edges  closely  against  and  aduate  to  the  stem,  and  during  elonga- 
tion of  stem  and  exi)ansion  of  jtileus,  this  thin  outer  layer  is  pulled 
l(K>se  from  the  stem  by  the  fact  that  it  a<llieres  more  closely  to  the 
gills  than  to  the  stem.  If  it  begins  to  tear  olV  from  the  stem  in 
the  early  stage  of  elongation,  it  i)eels  the  entire  stem  upwards  and 
after  loosening  fi-om  margin  of  jtileus  it  di'ops  down  on  the  lower 
j>ait  and  Tonus  an  '•jufei-ior"  aiiiiiiliis.  NN'lieii  it  is  not  hxtsened 
from  the  gills  or  nnirgin  of  pileus  until  the  stem  is  neaily  (dongated, 
it  [)(»els  otV  only  fi*om  the  apex  of  the  stem  and  later  from  the  gills 
and  iiiaruiii  of  pileus  ami  foi-ms  a ''superior"  aiiiinlus.  The  latter  is 
much  tlif  coiiiiiioiiest  method,  and  the  layei'  of  tissue  which  in  this 
case  holds  on  to  the  gills  foi-  a  time  and  conceals  them  is  called  the 
■•iiiiicr  \cil.""  Sometimes  tliiv  iimrr  veil  sepai'ales  at  the  stem  instead 
of  at  the  niar^^iii  (d'  liic  jdjcns  and  so  hangs  in  slireds  or  in  [lieces 
from  liie  niai'gin  of  the  [dlens.  In  fact  conditions  of  weather,  etc.. 
may  cause  all  sorts  (d'  variations  fi-om  the  above  two  most  coui- 
inon  methods.  Tin'  surface  of  tlie  stem  w  lirrr  the  oiiter  layer  lias 
been  peeled  olV  to  form  the  aiiiiulus,  usually  iiecomes  roughly  lioc- 
cose.  Soiiieiinu's  also  the  outer  rind  is  sjdit  and  broken  in  \ai"ious 
ways  by  dryin^j:.  as  shown  in  our  lii^iires  (d'  .1.  riihrscriis :  at  other 
t  iiiies  the  stem   is  glabrous. 

I'roixrtics.  This  is  usually  called  the  "|>oisom»us  genus."  as  some 
(d'  the  s|iecies  are  sure  to  cause  fleatli.  Poisomuis  species  occur 
also  in  many  <dlier  genera,  but  the  poisons  are  not  as  deadly.  Srune 
.\  man  it  as  are  k  now  n  to  be  edible,  as  for  example.  I .  rm  sarra  and  1 . 
r///j<-.vrc/rv.      r.ni   mie  who  has  not   a   thoroiii^li   Unowledi,'e  (d"  most   id" 
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the  mushrooms,  including  their  microscopic  characters,  would  be 
unwise  to  eat  any  of  the  species  of  Araanita,  since  the  poisonous 
species  sometimes  approach  the  edible  ones  quite  closely  in  general 
appearance.  And  to  serve  them  to  others  under  ordinary  circum- 
stances is  worse  than  criminal.  For  further  discussion  see  "Chapter 
on  Mushroom  Poisons,"  and  remarks  on  individual  species. 

Identification  of  Amanitas  is  not  always  easy.  Even  those  who 
know  all  the  genera  and  their  characters  will  proceed  cautiously. 
The  stems  with  their  volvas  are  often  deep  in  the  ground  and  one 
must  get  the  whole  plant  if  amateurs  are  to  be  asked  to  pass  upon 
them,  else  they  may  not  take  account  of  this  danger-signal — the 
presence  of  a  volva  "death  cup''.  The  species  with  a  powdery  volva 
often  lose  the  remnants  by  the  time  they  are  fully  expanded,  and 
might  be  referred  to  Lepiota  by  mistake.  When  hoth  volva  and 
annulus  are  present  on  a  plant  with  white  gills  or  ivhite  spores, 
an  Amanita  is  certain.  Young  undeveloped  "buttons"  are  the  more 
dangerous,  since  they  then  imitate  to  an  extent  the  common  widely 
used,  edible  mushroom  Agaricus  campestris  in  its  button  stage. 
Of  course,  an  experienced  mycologist  would  "feel"  the  dijference 
when  picking  it  up,  but  amateurs  and  those  who  collect  only  the 
"pink  gilled"  mushroom,  may  in  this  way  easily  make  a  sad  mistake. 
The  prudent  collector  of  mushrooms  for  the  table,  no  matter  where 
they  grow,  or  how  many  he  has  examined,  will  always  look  on  the 
under  side  of  the  cap  for  the  white  gills,  and  at  the  bottom  of  the 
stem  for  the  remains  of  the  volva. 

The  SPORES  vary  from  spherical  to  elliptical.  They  are  rather 
large,  smooth,  granular  or  nucleate,  and  white,  and  their  size  and 
shape  are  most  important  in   diagnosing  closely   related   species. 

The  TASTE  of  fresh  Amanitas  varies.  The  deadly  A.  phalloides 
has  a  bitter  taste  due  to  its  poisonous  content.  The  edible  A. 
caesarea  is  considered  in  Europe  one  of  the  finest  flavored  mush- 
rooms, and  is  highly  prized.  The  ODOR  is  sometimes  strong,  as  in 
A.  chlorinosnia  Pk.  In  this  species  it  resembles  chloride  of  lime. 
In  many  species  the  odor  is  not  marked,  and  cannot  be  used  to 
recognize  species. 

HABITAT.  Amanitas  prefer  the  woods  or  borders  of  woods  and 
thickets.  Rarely,  however,  they  are  found  on  lawns,  or  in  fields, 
especially  in  towns  which  have  groves  or  whose  outlying  residences 
are  situated  among  the  original  forest  trees.  Some  species  prefer 
conifer  forests,  others  hardwoods,  Avhile  others  are  partial  to 
particular  soils.  A.  sprcta.  A.  riiftsuloidrs  and  A.  peckiana  have 
been  found  in  Micliigan  only  in  the  sandy  I'egions.     A.  phalloides 
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prefers  the  deep  moist  forest  huimis.  .1.  vvniti  is  jiartial  to  the 
edge  of  groves,  although  widely  found  elsewhere.  I  have  occa- 
sionalh'  found  it  growing  from  the  very  rotten  cavities  of 
stumps  or  logs.  There  is  no  rule  which  we  can  be  sure  that  they 
may  not  break  in  their  selection  of  a  place  to  grow. 

The  genus  is  with  ditiiculty  divided  into  natural  sections.  Those 
mycologists  who  laid  the  foundations  of  classification,  like  Fries 
and  Quelet,  divided  the  genus  by  the  different  ways  in  which  the 
universal  veil  forms  a  volva.  Prof.  Atkinson  has  shown  that  a 
single  species,  A.  phaUoidcs,  may  act,  under  different  weather  and 
growth  conditions,  so  that  some  specimens  can  be  placed  under  one 
section,  otlier  specimens  under  another  section.  Monsieur  Bondier 
(Bull.  Soc.  Myc.  France,  18,  1902)  has  pointed  out  that  although 
this  is  triie,  we  can  still  tell  them  apart  if  we  take  account  of  the 
dirt'erences  in  the  structure  of  the  universal  veil.  For  example,  in 
tlie  "Phalloides"'  section  the  universal  veil  is  membranous  and 
composed  of  narrow-celled  hyj>liae,  and  the  veil  when  it  does  teiir 
in  a  circumscissle  manner,  leaves  thin  shreds  on  the  cap,  never 
in  the  form  of  elevated  warty-scales ;  while  in  the  "Muscaria"'  sec- 
tion the  universal  veil  is  composed  of  large,  rounded  cells  which  do 
not  coliere  well,  and  lience  the  veil  breaks  in  a  circumscissle  man- 
ner, and  leaves  thick  floccose  warts  on  tlie  cap.  "We  will  therefore 
follow  the  old  divisions  and  group  them  in  sections  with  reference 
to  the  texture  and  dehiscence  of  the  universal  veil.  Twenty-two 
species  have  been  so  far  found  in  Ihe  State.  Since  the  genus 
Amanita,  \)\  virtue  of  its  species  witli  i)oisonous  properties,  is  of 
great  interest,  and  its  species  need  to  be  known  as  widely  as  jxxssi- 
b](»,  it  lias  seemed  best  to  include  in  the  following  synoptical  key 
all  of  the  species  of  the  noi-lhcasterM  part  of  the  liiiled  States 
that   one  iiiiii'lit  be  likely   to  run]    in    .M  iclii^aii. 

Kijl   lo   the  S/)rci(s 

(A)     Ra.so  of  stem,  or  bulb,  i)r()vi(l('(l   with  a  distinct,   nitnibranous,  loose 
cup-like  sheath,  or  rarely  with  a  sliallow  cuj). 
(a)      IMleus  orariKe-red,  yellow  or  straw-colored. 

(b)     Volva   entire,    large;    pileus    deep    yellow    to    orange,    striate   on 

margin,  glabrous.     639.     .t.  cncsaiwa  Fr. 
(bb)      Volva  saucer-shaped;    pileus  straw-yellow,   usually   with  floccose 
warts,   margin   even.     i'>4[K     .1.    inniiim    Fr.    (form    M). 
(iui)     Pileus    white    with    delicjite    pinkish    or    cream-colored    appressed, 
(ibrillose  scales;    inner  veil  evanescent;    volva  large;   stem  faintly 
rubesceiit.      ()4.'».      .1.    prrkimiii    Kauff. 
(aaai      I'ileiis    pure    white;    bulb    rounded    below. 

(b)      IMleus  conical  at   first;    inner   veil   adhering   to  gills   or  edge  of 

pileus.     G4.'l.     .1.    viro.sd   Fr. 
(bb)      IMleus  convex  to  sul)caini)anulate;   stem   witli  a   well  formed  an- 
nulus. 
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(c)     Plant   rather   stout;    basidia   4-spored;     volva    large.     641.     A. 

verna  Fr. 
(cc)     Plant    slender;    basidia    2-spored;    otherwise    like     preceding. 
642.     A.    hisporigera  Atk. 
(aaaa)     Pileus  brown,  umber,  gray,  drab  or  shades  of  these. 

(b)     Base    of    stem    cylindrical,    not   bulbous;    pileus    pale   brown    to 

umber.     646.     A.  sprcta  Pk. 
(bb)     Base  of  stem  bulbous,  bulb  rounded, 
(c)     Pileus  viscid,  pale  smoky  olive,  umber,  or  smoky  white,  often 
with  shreds  of  veil  on  top;    annulus  apical,  white.     640.     A. 
phalloides   Fr. 
(cc)     Pileus  scarcely  viscid  or  dry;   stem  slender. 

(d)      Spores  elliptical,  11-13  x  7-9  micr. ;   pileus  brown  or  grayish- 
brown  ;    disk    with .  white   patch-like    scales.     648.     A.    recu- 
tita Fr. 
(dd)      Spores  globose. 

(e)     Pileus   scarcely   viscid,   fuscous   to   pale   brown,   glabrous; 
annulus    distant,   brownish;    bulb    rather    small.     644.     A. 
porphyria  Fr. 
(ee)     Pileus    with    numerous    ash-colored     appressed     scales; 
ash-colored   pulverulence    on    stem.     647.     A.   tomentella 
Kromb. 
(AA)     Base  of  stem  or  bulb  without  a  cup-like,  free-margined  volva. 
(a)     Pileus  orange,  yellow  or  straw  colored. 
(b)     Margin  of  pileus  markedly  tubercular-striate,  yellowish  to  straw 
color;   annulus    evanescent;    volva    usually  evanescent  or  a  few 
scales  on  bulb.     656.     A.  riissuJoides  Pk. 
(bb)     Margin  even  or  only  slightly  striate;   pileus    orange    to    bright 
yellow;    annulus  persistent, 
(c)     Flesh  of  stem  changing  to  reddish  when  bruised    or    in    age. 

6.58.     A.  flavorubescens  Atk. 
(cc)     Flesh  not  reddish. 

(d)     Pileus  large,  more  than  7  cm.  broad;    stem  stout,  provided 
with  prominent,  concentric  scales  or  rings  on  or  above  bulb. 
650.     A.  muscaria  Fr. 
(dd)     Pileus  less  than  7  cm.  broad. 

(e)     Bulb    with    an    adherent,    inroUed,    collar-like    ring   on    its 
upper   margin;    spores   spherical.     651.     A.   frostiana   Pk. 
(ee)     Bulb  and  pileus  with  a  few,  flocculent  masses  of  the  fri- 
able, yellow  volva;   spores  oval;   common.     659.     A.  flavo- 
conia  Atk. 
(aa)     Pileus  not  yellow  nor  yellowish. 

(b)     Odor   strong   of   chlorine   or    chloride    of    lime;     stem    bulbous- 
napiform,  more  or  less  deeply  rooting;  plant  entirely  white  and 
very  densely  floccose-scaly.     655.     A.  chlorinosma  Pk. 
(bb)     Odor  not  penetrating  like  chlorine. 

(c)     Base  of  stem  more  or  less   deeply  rooting  below  an  enlarged 
or  concentrically  furrowed  bulb, 
(d)     Pileus    white   to    grayish;    plants    large    and    stout,    densely 
floccose  scaly.     654.     A.  solitaria  Fr.     A.  strobiliformis  Fr. 
(dd)     Pileus  or  its  scales  grayish-brown  to  umber-brown;   plants 
slender,   covered  with   a  loose   pulverulence;    spores   8-12  x 
4-6  micr.     A.  cinereoconia  Atk. 
(cc)     Base  of  stem  rounded,  or  at  most  short  conical  below. 

(d)     Flesh  of  stem  or  of  whole  plant  turning  to  reddish  w^here 
bruised  or  in  age. 
(e)     Pileus  decorated  with  yellow  powdery  masses;  flesh  chang- 
ing to  red    only    toward    base    of    stem.     658.     A.  flavoru- 
lescens  Atk. 
(ee)     Pileus  decorated  with  grayish  or  reddish-stained,  floccose 
Avarts;  whole  plant  becoming  reddish,  never  yellow.     657. 
A.  ruhescens  Fr. 
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(dd)     Flesh  not  turning  red  when  bruised, 
(e)     Pileus,  etc.  white  or  whitish, 
(f)     Bulb   at    base    of   stem   provided    with   a   concentrically 
grooved  close-fitting  in  rolled,  sheath;   annulus  superior. 
652.    ,A.  cotJuirnata  Atk. 
(ff)     Bulb   with   remnants   of  volva   variously   disposed, 
(g)     Stem  floccose-scaly  or  torn,  below  with  an  ovate  bulb, 
which  is  concentrically  scaly, 
(h)     Annulus  adorned   with  yellow  floccules,  ample,   dis- 
tant;   stem    stuffed    by    pith,    soon    hollow;    pileus 
covered  with  dense,    white,    floccose    patches.     653. 
A.  chrysohleina  Atk.  sp.  nov. 
(hh)     Annulus  white,   ample,   apical;    stem  solid-stuffed; 
pileus  with   angular  or  pyramidal   warts.    A.   cau- 
(lifht   Pk. 
(gg)     Stem  slender,  glabrous  or  pulverulent,  bulb  naked  or 
with   remains   of  friable  volva. 
(h)     Entirely  white;  pileus  5-10  cm.  broad,  with  angular, 
erect  warts;   bulb  subglobose,  abrupt;   annulus  per- 
sistent.    A.  ahrupta  Pk. 
(hh)     Pileus  grayish-white  or  yellow-tinged,  2-5  cm.  broad, 
adorned  with  flocculent  scales;  annulus  evanescent, 
slight;   edge  of  gills  crenulate-floccose.     A.  crenu- 
lata  Pk. 
(ee)     Pileus  brown-gray,  smoky  brown  to  umber. 

(f)     Annulus    inferior,    broadly    pendant;    pileus    rich    hair- 
brown   to  umber-brown;    bulb   ring-margined   above.     A. 
velatipes  Atk. 
(ff)     Annulus  superior. 

(g)     Margin  striate;   upper  margin  of  bulb  with  appressed 
ochreate    volva,    sometimes    with    rings    above   it.     A. 
panthcrina  Fr. 
(gg)      Margin  not  striate;    pileus  with  grayish  scales, 
(h)     Volva   friable;    pileus   with   mealy   scales;    gills   ad- 
nexed    by    decurrent    lines;    bulb    oval    or   globose. 
Spores  8-9  x  5-6  micr.     660.     A.  spissa  Fr. 
(hh)     Volva  friable-ttoccose ;    gills   free;    bulb  marginate- 
rounded,    concentrically   grooved.      Spores     11-13   x 
6-S  micr.   (Boudier).     .1.  cxcclsa  Fr. 


Section  I.  riii\('is;il  veil  sidittin;;  ;it  njx'x:  \<tl\;i  prrsiNtoit  on 
biilb  or  ]);isf  df  sinn.  nsuiilly  fonniiuf  <i  Inn  ciiji.  ils  ii|i|i('r  |»;irt 
free  troni  stem  op  mcrclv  culliiiisiii^  mi  ii.  nn  nihra ii>tiis ;  surr.-icc  of 
pileus  Icirc  (c.xccid  occiisioiuilly  in  I.  jilKiUoUhs  aixl  .1.  siirchi  in 
which  thin  nieiiil»i;moiis  shreds  or  i»iitfljes  retiuiiii  on   |»ihMisi. 
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639.     Amanita  csesarea  Fr.     (Edible) 

Syst.  Myc,  1S21. 

Illustrations:     Michael,  Vol.  II,  No.  97. 
Bresadola,  Fungh,  uiaug.  e.  vel.,  PI.  1. 
Atkinson,  Mushrooms,  Plate  18  and  19,  1900. 
Hard,  Mushrooms,  Fig.  28  and  29,  1908. 
Marshall,  Mushroom  Book,  PL  4.  op.  p.  50,  190.5. 
Peck,  N.  y.  State  Mus.  Rep.  48,  PI.  15,  1897. 

Not  yet  reported  in  Michigan.  It  is  occasionally  found  farther 
south.  The  present  known  range  seems  to  be  as  far  north  as 
latitude  43°.  This  would  bring  it  into  southern  Michigan  where 
no  doubt  it  will  yet  be  found.  Its  name  indicates  that  it  is  the 
emperor  of  its  genus,  and  its  large,  showy,  orange  to  red  cap  and 
perfect  volva  fully  justify  the  name.  The  pileus  is  striate  and 
glahrous;  gills  and  stem  are  yellow.  ''The  thick  volva,  before  split- 
ting is  about  the  size  of  a  hen's  egg  and  of  like  shape  and  color." 
It  is  edible,  and  was  served  to  the  Caesars  of  Rome  as  a  delicacy 
long  ago.  It  approaches  the  deadly  A.  muscaria  in  color,  except 
that  the  gills  of  the  latter  are  white.  Avoid  eating  it  unless  inti- 
mately acquainted  with  both  species.  It  often  forms  large  fairy 
rings. 

640.    Amanita  phalloides  Fr.     (Deadly  Poisonous) 

Syst.  Myc,  1821. 

Illustrations :     Gillet,  Champignons  de  France,    No.    3     (as    A. 

hidhosa,  the  green  variety). 
Bresadola,  Fungh,  mang.  e.  vel.,  PL  2,  (green  variety). 
Cooke,  Illustrations,  Plate  2,  (yellow  variety). 
Ricken,  Bliitterpilze,  PL  75,  Fig.  2. 
Fries,  Sverig.  atl.  u.  gift.  Svamp.,  PL  2. 
Farlow,  Bull.  No.  15,  U.  S.  Dept.  Agr.,  Plate  XXIII,  1898. 

(See  also  Hard,  Mushrooms,  Fig.  11,  p.  21,  1908,  for  same 

figure. ) 
Atkinson,  Mushrooms,  Plate  14.  Fig.  56,  57  (umber  to  olive 

variety) . 
Marshall,  Mushroom  Book,  p.  48,  1905. 

PILEUS  5-12  cm.  broad,  at  first  ovate  or  rounded,  then  subcam- 
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panulate  to  exi)auded,  quite  viscid  wheu  moist,  lonber-hroini  to 
smoky  olive,  sometimes  virgate,  ofteu  paler  or  whitish  on  margin, 
glabrous  or  with  few  remnants  of  the  universal  veil  in  the  form  of 
thin  slireds  or  patdies,  mar(ji)i  even.  GILLS  free  or  aduexed  by 
a  line,  medium  broad,  close,  white.  STEM  8-20  cm.  long,  6-12  mm. 
thick,  cylindrical  abo\e  bulb,  varying  stout  to  slender,  glahrous  to 
subsquamulose,  stuffed  by  tibrils  then  hollow,  white  or  tinged  by 
color  of  pileus.  ANNULUS  superior,  icliite,  ample,  pendant,  mem- 
branous. VOLVA  mostly  buried  in  the  ground,  forming  a  loose 
or  appressed  cup,  sometimes  entire  and  lobed,  often  irregularly 
torn,  fonned  by  the  universal  veil  dehiscent  or  tcari)i(/  in  shreds  at 
the  apex,  not  truly  circumscissile,  its  texture  )nenthra)iot(S.  not  tloc- 
cose.  SPOKES  spherical-ovate,  the  ovate-pointed  side  ending  in  a 
rather  stout  apiculus,  9-12  (with  apicuhis)  to  8-9  micr.,  granular 
within,  white,  smooth.     ODOR  ratlier  nauseous. 

Scattered  or  gregarious.  In  conifer  or  frondose  woods,  borders 
of  woods,  thickets,  rarely  on  lawns,  etc.  Common  throughout  the 
State.  July  to  September  (earliest  record  July  9.  latest  September 
24.).  " 

The  form  with  circumscissile  universal  veil  belongs  under  A. 
mappa.  The  typical  form  with  dark  cap  de.scribed  above  is  rather 
common  and  recogniza])le  by  the  umber  to  olive-brown  colors  or 
paler  shades  of  these  colors,  the  even  margin,  the  rather  ample  volva 
wliicli  may  be  reduced  in  size  l>y  the  shreds  it  .sometimes  leaM's  on 
the  cap,  by  the  subglabrous  stem  and  spherical-ovate  spores.  It  is 
distinguished  from  .1.  ninppa.  form  i.li  l>y  the  iiieiiil>rani»us  lext- 
ure  of  its  universal  xcil  wliich  does  not  split  in  a  truly  circumscissile 
mauuer,  by  the  more  am]»le  \(d\a.  and  l>y  the  shi-eds  wliich  when 
present  on  the  cap  are  membranous,  uoi  tlyccose-warty.  In  this 
separation,  I  liave  followed  Boudier,  the  eminent  French  mycologist. 
This  is  one  of  our  most  deadly  mushrooms,  no  antidote  having  yet 
been  discovered  foi-  its  poison.  The  ;iiu;iteur  need  not  attempt  to 
\eep  .1.  plialloidcs  and  .1.  innjipd,  I'ni  ui  i  I  i  apart,  as  they  are  eipially 
l>oisMnous.  The  autumnal  yellow  I'tu-m  is  more  easily  distinguished 
but  is  also  a  deadly  species.  See  ('lia|)ter  on  Poisons.  In  lOurope, 
the  green  \ariety  is  very  common:  their  yellow  variety  (.1.  hi(lhiisii\ 
is  idi'ired  by  Kickcii  ti>  I.  innitjui.  We  i|i>  not  seem  to  lia\e  tlu*so 
<'olor  rniiiis   lit'ic. 
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641.    Amanita  verna  Fr.     (Deadly  Poisonous) 

Epicnsis,  183G-38. 

Illustratious :     Cooke,  111.,  Plate    3    (bulb    imitates    that    of    A. 

mappa ) . 
Gillet,  Champignons  de  France,  (as  A.  hulhosa  var.  alba). 
Bresadola,  Fungh.  mang.  e.  vel.,  PL  4. 
Atkinson,  Mushrooms,  Fig.  59  and  00 ;  also  Fig.  55   (as  A. 

pliaUoides  var,  alha),  1900. 
Marshall,  Mushroom  Book,  p.  48   (probably  A.  verna,  given 

as  A.  2)ha]loidcs)}  1905. 
Murrill,  Mycologia,  Vol.  5,  PI.  87,  Fig.  1.     (As  A.  phaUokles.} 
Hard,  Mushrooms,  Fig.  IG,  p.  27,  1908. 
Plate  CXVI  of  this  Report. 

PILEUS  5-12  cm.  broad,  elongated  ovate  then  convex  to  subcam- 
panulate,  finally  expanded,  pure  white,  viscid  when  moist,  glahrous, 
without  patches  from  the  veil,  even  on  margin.  GILLS  free  or  ad- 
nexed  by  a  line,  not  broad,  subventricose,  crowded,  white,  edge 
floccose  or  pulverulent.  STEM  pure  white,  8-20  cm.  long,  rather 
stout,  8-15  mm.  thick,  cylindrical  above  bulb,  or  tapering  upward, 
stuffed,  then  somewhat  hollow,  glabrous  or  floccose-scaly,  bulb  oval 
or  orbicular,  not  as  wide  as  in  A.  mappa,  sunk  in  the  ground.  AN- 
NULUS  ample,  superior,  pendant,  white,  membranous,  not  disap- 
pearing normally.  VOLVA  firm,  thick  below,  thinning  out  toward 
lobed  margin,  derived  from  the  entire  universal  veil,  which  de- 
hisces at  its  apex,  membranous,  white,  forming  a  genuine  cup  the 
ample  free  margin  of  which  is  at  first  rigid  then  appressed  to  stem. 
SPORES  spherical-ovate,  the  ovate-pointed  end  terminating  in  a 
rather  stout  apiculus,  granular  within,  white,  9-12  (with  apiculus) 
X  8-9  micr.,  immature  spores  smaller.  BASIDIA  4-spored.  ODOR 
nauseous  or  slightly  so. 

Solitary  or  scattered  gregarious.  In  conifer,  mixed  or  frondose 
woods  or  thickets,  rarely  on  lawns,  often  in  clearings.  Very  com- 
mon throughout  the  State.  July-October  (latest  record  October 
11.) 

This  beautiful,  pure  white,  stately  and  deadly  poisonous  Amanita 
is  called  the  "destroying  angel."  In  the  egg-stage  it  is  easily  con- 
fused by  the  inexperienced  Avith  Ar/aricus  cmnjiestris.  The  hidden 
volva  must  lie  looked  for  in  every  white  mushroom  gathered  for  the 
table  so  as  to  avoid  it.    A.  verna  has  spores  like  A.  phalloides;  and 
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spores  ■which  are  larger  and  less  truly  spherical  tliaii  in  .1.  inaiqKi. 
From  the  next  si>ecies  it  is  separated  by  its  four  spores  to  each 
basidium  and  by  its  stouter  habit.  But  to  the  amateur,  A.  vcriKi, 
A.  hispor'Kjera  and  A.  riro.sd  will  look  alike,  and  as  they  are  e<iually 
poisonous,  he  need  not  separate  them.  They  are  only  kejd  dis- 
tinct for  scientilic  reasons.  The  bulb,  as  well  as  the  adjustment 
of  the  volva  on  it  varies  considerably  so  that  unless  it  can  be 
shown  that  the  microscopic  characters  differ,  the  so-called  'Udha" 
var.  of  A.  ijhalloidcs  and  A.  verna  proper  are  here  combined  into 
one.  It  seems  to  have  no  soil  preference  with  us,  although  Boudier 
says  it  is  partial  to  limestone  land.  I  have  found  it  on  clay  and 
sandy  soil  in  southern  Michigan,  and  on  the  rocky  foundations  of 
the  Lake  Superior  region.     See  Chapter  on  Poisons.- 

642.     Amanita  bisporiger  Atk.     (  Deadly  Poisonous) 

Botanical  (Jazette,  Vol.  41.  lOOd. 

Illustratinii  :      Atkinson.     Muslirooms.     Fig.     (il.     I'.MKI     ( as       .1. 
vcriKi  I. 

Like  .1.  VfriKi,  except  in  its  more  sh'iider  habit,  and  the  .^  sporrd 
basidia.  Pileus  4-7  cm.  broad.  Stem  8-12  cm.  long,  5-8  cm.  thick 
above  the  bulb  which  varies  from  2-4  cm.  in  thickness.  Whole 
plant  is  pure  wliite.  and  only  separable  fnmi  .1.  rcnia  in  (he  tield 
after  some  cxiMM-icncc  I  liavc  examined  ihe  llspdred  (liara«ler 
fre(|uently  and   it  seems  to  be  constant. 

('siially  solitary.  'I'hrougliout  the  State,  in  liemlock  or  Irondose 
W(»o(|s.  ()ne  specimen  was  I'onnd  flowing  ri-(»m  a  rotten  lieiidock 
tiMUiU  neai*  its  base,  in  the  Union  .Mountains.  .Inly  to  Septendtei". 
Frerpient.     Poisonous. 

643.     Amanita  virosa  Vr.     'Dkadi.v  Poisonous) 
Hymen.  Ilniop..  1^71. 

Illnviiations  :      I'ries.  Sveri;:.  iilli;^.   n.   uil'l.   .'<\anip..    \'\.   S|. 
Cooke.    III.,    n.     I. 

<Iillel.   ( 'lia  nipiunons   de    I'rance.    No.   (!. 
.\tkinson.  .M  n-^liioonis.   I'ii^.  (ii*.  |..  (;•_'.    I'.Kid. 

Like  .1.  niiiii.  e.\ec|ii  ilial  il  li.i^  a  conieal  pilens  when  y<nin^,'; 
Ihe   annnln><    is    rarelx      loinied.     Iiecanse     Hit-     inner     \eil     remains 
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attached  to  gills  and  edge  of  pileus  and  becomes  torn  into  parts 
or  shreds;  the  stem  has  a  tendency  to  be  eccentric,  and  is  usual- 
ly rioccose  or  squamulose,  and  the  spores  are  slightly  smaller, 
spherical-ovate,  8-9  (with  apiculus)  x  7-8  micr.,  white.  It  seems  to 
be  partial  to  sandy  soil  in  this  State.  Ann  iVrbor,  New  Kichmond. 
September.    Infrequent.    Poisonous. 

644.    Amanita  porphyria  Fr.     (Suspected) 

Syst.  Myc,  1821. 

Illustrations :     Gillet,  Champignons  de  France,  No.  5. 
Plate  CXVII  of  this  Report. 

PILEUS  3-6  cm.  broad,  at  first  campanulate  then  expanded, 
glabrous,  pale  brown,  disk  smoky-brown,  moist  or  subviscid,  silky 
and  obscurely  virgate  when  dry,  margin  even.  Flesh  thin,  white. 
GILLS  white,  slightly  adnexed,  close,  medium  in  width,  subventri- 
cose,  thin.  STEM  rather  slender,  7-12  cm.  long,  4-6  mm.  thick,  sub- 
equal,  soft,  even,  glabrous,  stuffed  then  hollow,  whitish  to  pale 
brown,  with  a  small  bulb.  ANNULUS  superior  but  distant,  thin, 
membranous,  white  becoming  brotvn-tinged,  pendant.  VOLVA 
white,  thin,  flaccid,  membranous,  forming  a  thin  cup,  imbedded 
with  the  bulb  in  the  soil,  somewhat  evanescent.  SPORES  spherical, 
7-9  micr.  diameter,  granular  within,  smooth,  white.  BASIDIA 
4-spored. 

In  low,  swamjiv  ground,  among  poplars  and  willows.  July.  Ann 
Arbor.     Rare. 

Distinguished  from  A.  tomentella,  by  its  sheathing  cup  and  gla- 
brous pileus.  Our  plants  did  not  have  the  purplish  tinge  reported 
as  frequent  in  European  plants.  Gillet  gives  a  good  figure.  The 
annulus  becomes  brownish  and  is  thi^i  and  drapes  the  stem  at  some 
distance  from  the  apex.  In  this  and  other  respects  it  differs  from 
small  forms  of  A.  pliallokles.  This  appears  to  correspond  with 
Ricken's  "forma  volvata."     (Bliitterpilze,  PI.  75,  Fig.  3.) 

645.     Amanita  peckiana  Kauff.     (Suspected) 
Mycologia,  Vol.  V,  p.  67,  1913. 

PILEUS  5-9  cm.  broad,  at  first  ovate,  becoming  broadly  convex 
or  nearly  plane,  white,  glabrous  at  first,  then  fibrillose  or  some- 
lohat  scurfy  tvith  numerous  minute  pinkish  or  creain-colored  squam- 
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ules,  not  striate,  margin  at  first  incurved  and  bordered  by  the 
thicki.sli  union  of  the  universal  and  partial  veil,  at  length  crenate- 
fringed  or  lacerate-ai)i»endiculate.  FLESH  firm,  thickish,  white. 
GILLS  free  or  attached  by  a  line,  reaching  the  stem,  moderately 
broad,  much  broader  in-  front,  subellipsoid,  pure  white,  flocculose 
on  edge,  trama  divergent.  STEM  o-U  cm.  long  (^rarely  up  to  13 
cm..  1-1'  cm.  Tliiik.  sioul.  tai)eriMg  slightly  upward,  stiiflcd  by  loose 
pith,  then  hollow,  white,  at  first  bulbous,  the  bulb  covered  by  a 
thick,  firm,  loose  VOLVA  which  is  margined  with  ovate  lobes,  the 
flesh  often  pinkish  or  salmon-colored,  especially  toward  base.  AN- 
^ULUS  evanescent,  but  in  the  young  plants  the  gills  are  concealed 
by  the  very  thin  inner  veil.  Sl'OKES  elongate-oblong  or  sub- 
cylindrical,  obtuse,  13-lG  x  5-7  micr.,  sometimes  slightly  narrower 
toward  one  end,  white  in  mass.  BASIDIA  Kj-")!)  x  U  micr.,  elongate- 
clavate,  i-spored.  8TEKILE  CELLS  on  edge  of  gills,  inllated, 
pyrifoi-m,  variable  in  size.     ODOR  none  or  very  slightly  of  radish. 

Gregarious.     On  sandy  ground  under  white  i>ine  in  open  groves. 
Xew  Richmond.     September.     Infrequent. 

Known  by  the  fringed  margin  of  the  pileus,  the  large,  two-layered 
volva,  the  thin,  evanescent  inner  veil,  the  i)eculiar  delicate  innate, 
fibrillose  scales  on  the  cap  and  stem  and  the  large  subcylindric 
spores.  The  volva  is  entirely  immersed  in  the  sand;  it  sjilits 
usually  at  the  top  of  the  young  cap  inlt>  ovate  lobes  and  at  length 
seems  si)nriously  two-layered  below  by  the  separation  of  a  thick 
layer  of  the  bulb  so  that  linally  the  stem  is  ri'moxable  and  appears 
subcylindrical  at  base.  Rarely  tiie  \()l\a  breaks  so  as  to  leave  a 
large  thick  piece  on  top  of  tlie  caj)  as  in  .1.  corcohi  Scop.  In  some 
respects  it  approaches  ,1.  uprrta  I'k.,  but  ditVers  distinctly  in  color 
and  spores.  Sometimes  the  surface  (»r  the  caj)  is  beautilully  dotted 
by  the  pale  salmon-cidored,  dedicate  scales.  The  \»dva  may  reach 
a  large  size,  4  to  r>  cm.  high  and  .".  to  I  cm.  acr(»ss.  The  inner  veil 
is  very  thin  and  often  remains  adnate  to  the  stem  at  first,  and 
appears  to  be  absent;  in  tiie  mature  jdant  it  is  I'ai-eiv  to  be  made 
out.  Tills  species  is  (dos<'  to  if  not  identical  with  .1.  rnnoln  Scop, 
(sense  of  lioudier,  Soc.  .Myc  d.  I'rance.  I'.ull.  IS,  p.  L'."i;'.  and  I'l. 
V.\).  The  shajie  and  size  of  the  spores  are  ligured  and  described 
like  tlio>-<'  of  oui*  sjiecies.  The  mai'gin  of  the  pileus.  Iinwcver.  is 
said  to  br  ;il\\ays  striate,  Saccardft  says  "sulcale."  (Mi  tin-  nihei- 
hand,  the  inner  \eil  nf  .1.  ini-rnln  is  said  In  lie  \ery  thin  and  e\aue 
scent,  and  tlie  li;,'ures.  showing  the  \(>l\:i,  ;irt'  \ei-\  sufi'^estive  of 
our  plant.  I'url  hermore.  Ivicken  i  I'dal  in  pil/.r.  iindrr  \.  uroidri  \ 
quotes   (^uelet    as   authority    t'<>r    llu-  statement    tliat    the    Ih-^^Ii    i>\'     I. 
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coccola  assumes  a  reddish  hue.  Some  consider  the  latter  species 
a  form  of  A.  ovoid ca  Fr.  to  which  our  plant  cauuot  be  referred,  but 
to  which  it  may  be  related. 

646.     Amanita  spreta  Pk.     (Deadly  Poisonous) 

X.  Y.  State  Mus.,  Rep.  32,  1879. 

Illustrations :     Atkinson,  Mushrooms,  Fig.  71,  p.  G9,  1900. 
Plate  CXVIII  of  this  Report. 

PILEUS  7-12  cm.  broad,  ovate  at  first,  then  broadly  convex-ex- 
panded, jjale  hrown  to  umber-colored,  often  unicolorous,  glahrons  or 
with  a  few  large  patches  of  the  white  universal  veil,  slightly  viscid, 
margin  even  or  obscurely  striatulate.  FLESH  white,  soft,  thick, 
abruptly  thin  at  margin.  GILLS  crowded,  reaching  the  stem  and 
adnexed  by  a  decurrent  line,  rather  broad,  narrowed  behind,  sub- 
ventricose,  pure  white,  edge  fimbriate-serrulate,  its  trama  with 
diverging  hj-phae.  STEM  10-15  cm.  long,  stout,  10-20  mm,  thick, 
equal  or  tapering  slightly  upward,  stuffed  then  hollow,  striate  and 
mealy  above  the  annulus,  subglabrous  or  subfibrillose  below,  ichit- 
ish,  not  bulhous,  inserted  at  base  into  the  rather  large,  thickish, 
persistent,  memlyranous,  sheathing,  white  YOLVA.  ANNULUS 
white  above,  tinged  umber  beneath,  thin,  membranous,  superior. 
SPORES  elliptical,  11-12  x  G-7  micr.,  nucleate  at  maturity,  smooth, 
white.     No  cystidia.     Basidia  1-spored. 

Solitary  or  gregarious.  On  sandy  soil,  in  the  pine  plains  of 
western  Michigan  now  covered  with  scrub-oak,  etc.,  where  it  is  fre- 
quent.    September.     New  Richmond,  along  the  Kalamazoo  River. 

Know^n  by  the  sheathing  volva  and  the  bulbless  stem,  which  are 
both  deeply  immersed  in  the  sandy  soil  and  imitate  Amanitopsis 
vaginata  in  this  respect.  The  color  of  the  pileus  is  uuifonnly 
darker  than  it  is  given  by  Peck.  It  prefers  sandy  soil.  Its  stout 
habit  and  its  spores,  as  well  as  the  base  of  the  stem,  are  strikingly 
different  from  A.  porphyria.  A.  cinerea  Bres.  of  Europe  also  lacks 
the  bulb  but  is  a  much  smaller  plant. 
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fSection  II.  I'liiversal  veil  splilliiig  in  a  circular  line  between 
bulb  and  pileus  {circuntscisslle) ,  the  upper  half  adheriug  on  the 
pileiis  in  the  form  of  floccose  scales,  icarts  or  [)yramids,  the  lower 
lialf  adhering  to  the  bulb  or  the  base  of  the  stem  and  forming  abrupt 
inrolled  sheaths,  or  several  imperfect  rings.  The  universal  veil  is 
composed  of  globose,  inflated  cells,  at  least  in  the  upper  part. 

*A)nn(h(S  )iic(Uan   or  inferior. 

647.     Amanita  tomentella  Kronib.     (Suspected) 
NaturgetreiU'  Altliildiiii-icn.   IS.'Il. 

Illustrations:     Kronibhollz,  ibid. 

Kicken,  Bliitterpilze,  PI.  7G,  Fig.  1.     (As  A.  porithyria.) 

PILEUS  4-9  cm.  broad,  convex  then  expande<l,  und)er-brown  or 
paler,  with  a  tinge  of  violaceous  (ecru-drab.  Kidg.  i.  almost  dr.v, 
radiatehj-silky,  shining,  coveied  by  numerous,  delicate,  pulverulent- 
floccose,  appressed,  ash-colored  scales,  niarf/in  even,  and  decurved. 
FLP2S1I  white  or  tinged  asliy  under  the  separable  pellicle.  GILLS 
white,  rather  narrow,  of  equal  width,  close,  free  or  decurrent  by 
a  line,  idf/c  niinutrhj  finth)-i(itc  and  soinrtinics  as]n/-tin</id.  STIOM 
7!)  (III.  I<»iig.  tapei-iiig  upward  frtuii  the  thick,  ovoid  bulb.  siuH'cd 
then  h(tllow.  oil  en  /'////  an  as/ii/  j)iilri  riihncc  hoth  ahovc  nud  hclon^ 
flic  distant  annuJns,  innately  scaly  below,  whitish.  V()L^'A  thick, 
circuiiiscissile.  co\-ei-ed  witli  tonieiitosc  jiulverub'ucc.  its  inai-gin 
thick-,  s!i(ti-t  ;iii(|  soiiicw  li;il  iiiigicij.  AXXULUS  median,  usually 
ample,  iiiciiiiuaiious.  tliin.  persistent,  ashy-colored  on  uiidci-  side, 
somewiiat  sti-ialc  al»n\-c.  SIMMJIOS  s/dirricdl,  S!)..")  iiiici'.  in  (liaiu., 
snioolli.  while  will)   iniinilc  apiciilns. 

I  I  )i-ici|  :  ( 'a  1 1  .shilling,  clicsimii.  scales  paler  ;  gills  pale  aliilaceoiis.  i 

Sitlitai-y.  Ill  cKiiircr  ami  iiiixetl  woods  n\'  noitliein  .Micliiiian. 
Isle  IJiivale.  I  I()I1l;1i  Idh,  M  iin  isi  iig.      .\iigiisl  ((cliilier.      Inrie(|iiciil. 

I  have  restored  K  idiiiIiImiI  I /."s  name  in  order  pro|M'ilv  to  limit 
our  |)laii  I .  .\(((trding  lo  I'loiidiei-  I .  n ciitiUi  has  oval  s|i()i-es.  1  I  1  J  x 
7-!>  micr.  in  si/.e.  IvxcepI  lor  this  discrepancy,  this  form  would  be 
I'elcii-ed  In  llial  species.  I  I  dillers  Irom  1.  /mr/ili  i/ria  in  lieloiiging 
to  this  section,  by  reaxm  of  ils  circiimscissile  universal  \eil  and  the 
l!occ(»se  stnicliire  ol  llie  scales  on  the  cap,  which  are  numerous: 
the  spores.  Iiowcnci',  are  llie  same.  No  doiilil  our  plain  is  one  ol' 
t  liree  d  illerelil    species,   which   areclosel\    lelaM'd.      ||    iseasih    icuowii 
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by  the  ashy-colored  piilveriilence  on  cap  and  stem,  and  the  mediau, 
pendant  anuulus.  The  main  color  of  the  pileus  varies  from  nmber- 
brown  to  drab,  with  an  obscure  tinge  of  lilac  or  purplish.  It  is  an 
autumnal  Amanita  of  the  conifer  forests. 

648.     Amanita  recutita  Fr.  var.     (Suspected) 

Epicrisis,  1S3G-3S. 

Illustration :     Michael,  Fiihrer  f.  Pilzfreunde,  Vol.  3,  No.  124. 

PILEUS  5-8  cm.  broad,  convex-plane,  dry,  grayish,  hroicn  on  disk^ 
disk  dotted  with  patch-like  whitish  scales,  striate  on  margin. 
FLESH  rather  thin,  white.  GILLS  free  but  with  decurrent  line^ 
rather  narrow,  close,  white  or  Avhitish,  trama  divergent.  STEM  8-9 
cm.  long,  slender,  7-10  mm.  thick,  silkij,  white,  equal  above  the  small 
rounded  bulb.  ANNULUS  membranous,  thin,  subpersistent,  dis- 
tant ,narrow,  whitish.  VOLVA  sheathing  but  short,  truncate,  thick- 
ish,  extending  above  bulb,  whitish.  SPORES  broadly  elliptical^ 
oval  to  subpyriform,  11-13  x  7-9  micr.,  variable  in  shape,  smooth^ 
white.  BASIDIA  40-15x10  micr.,  attenuated  downward,  1-spored. 
ODOE  none. 

On  sandy  soil,  coniferous  region,  under  thickets.  New  Eichmond, 
September.    Eare. 

This  species  is  distinct  from  A.  porphyria  and  A.  tomcntella^ 
which  it  imitates  in  size  and  coloring,  and  by  its  large  spores.  It 
differs  also  from  A.  porphyria  in  the  mode  of  breaking  of  the  uni- 
versal veil,  the  greater  part  of  which  remains  at  the  base  of  the  stem 
in  the  form  of  a  thimble.  The  spores  agree  with  the  species  as 
known  to  Boudier.  (Soc.  Myc.  d.  France,  Bull.  18,  p.  259.)  The 
striations  of  our  plants  extend  halfway  to  the  center  of  the  cap  and 
this  seems  to  be  an  aberrant  feature,  although  the  descriptions  by- 
European  authors  are  not  very  full. 
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■"■.  I  iiitiiiK-s  stipriior.         • 

649.     Amanita  mappa  Fr.     (Deadly  Poisonous) 

Hymen.  Europ..  IS 74. 

Illustrations:     (^><»kl^  111.,  PI.  4    (sliai>e,  etc.,  bnt  not  Avitli   the 
colors  (if  ilie  American  plant). 
Bresa«lol;i.   I'nnoh.  man^.  e.  vcl.,   I'l.  .">. 
I:(.1I;iimI.  i'.iill.  (Ic  la  soc.  .My.-,  dc  Fiance.  PI.   I\'.  Fi-i'.  1. 
Uickcii.  I!l;it  leipilze,  PI.  77.  I-'iii.  H. 

.\ikiiison,  .Mushrooms.  Fiji'.  ."tS.  p.  ."is  ( ;is  .1.  phdlloiihs  ) ,  I'.MKI. 
l!:ii<l.  .Miishr.xiiiis.  Fi<i.  L'l.  p.  ;;.").  I'.KIS. 

IMLICrS  ts  (111.  hi(i;i(l.  comcx  tlicn  ('.xjiaiKkM].  usually  very 
rciiular.  iii(ii(/iii  irni.  FLESH  white,  no)  very  thick.  (JILLS  free 
or  adne.xed  l»y  a  line,  close,  medium  hroa<l,  white.  STIO.M  suhcylin- 
diical  above  the  n  iji  hioiid,  (thriipt.  niibdcjiicssrd  bulb,  stutted  then 
hollow. 

There  are  two  forms  with  us:  i  .\  i  PILIOFS  .sniohi/-innb(r  rdri/- 
ing  to  dark  oJivr^  .sometimes  aliiKtst  white,  often  paler  in  color  or 
umber  color  only  ju'esent  on  disk,  the  rest  bein«;  whitish  covered  with 
Hoccose  soft  sciiles.  the  ujijier  part  of  the  universal  Ncil.  S'ri'..M 
with  a  very  :iiiniiil.  depressed,  margined  bulb  aboxc  the  e(l^e  (d'  wliicli 
the  iiiar^iii  of  ihe  rirciiiiiscissile  \<)l\;i  iiuiy  |iriijecl  sliulilly.  lnilli 
loiiiided  bebtw.  surface  (d'  stem  ^lalu-ous  or  nearly  so.  while  nr 
tiujicd  smoky  brown.  SPOIIIIS  ^bdnilar,  S  !»  niicr..  apiculale.  .\  N 
NFLFS  superior,  while,  metiibranoiis.  \'(Hy\'.\  e\anesceiit  on  bulb, 
bill  reinainiiiii  nil  cap.  This  rnim  is  usually  cdiirused  willi  1.  jilnil- 
Inidr.s. 

lit!  1*1  kill's  i/i  lloiiisli  nil  ilr  hi  si  fdir  cnlnr.  rarely  a|ipr(>acli  iiiii 
sill  |ili  111-  yelbiw.  ci)\cr<M|  with  nmre  or  less  peisisleiil.  Ilnnosi  ,  sordid 
while  (ir  pale  brownish  scales.  <IILL.^  with  e(|<;('  lloccuse  creiiulale. 
due  Id  globose  pyriloiiii  sterile  cells,  its  liaiiia  uilli  di\er;ieiil 
liy|iliae.  STFM  with  (h  /n  (  ssrd  sil  ili-rr  sliiijii  il  wide  biilh.  lip  In:',  cm. 
dianielei'.  c\  I  iiid  lical  above.  III  I  .">  nun.  lliick.  palli<l,  or  linked  \fry 
slii:liil\  wilh  drab,  alnmsi  L;labrnii>.  (i  :i  cm.  bm;;.  .VNATLIS 
siipeiinr.  si  I II  ic  lohii  I  <l  as  a  rule,  iiiembiaiioiiv.  r.iilicr  ample, 
\  ()|,\  .\  ajipressed  on  llie  bulb,  its  short,  thick.  cii|i  mar;^iii  liec  rioiii 
>lem  and  Icavin^i  a  space  belwcen  il  and  the  slcni.  laielv  obtusely 
sIkmI  lobed.  Sl'<  Mills  jHiliillif  i/lnlmhii.  with  an  abiupl  apiciilils, 
7  11  iiiicr.  diamclt-r,  or  smaller  when  immature,  granular  within, 
w  11  i  le. 
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Form  (B)  is  autumnal,  rarely  appearing  before  September,  when 
it  is  common  througliout  the  State.  September  to  November  (earli- 
est record  August  25th,  latest  November  2i.  It  seems  to  prefer 
sandy  soil,  but  also  occurs  in  sandy-clay  mil.  Boudier  says  it  seems 
to  be  lacking  in  clay  soil  in  France;  he  also  gives  sx)ores  slightly 
larger.  Found  in  white  pine  or  hemlock  forests,  as  well  as  in  oak, 
maple,  etc.  Both  forms  have  a  circumscissile  volva,  the  upper  part 
of  which  is  floccose  in  structure,  the  lower  membranous.  It  is  there- 
fore intermediate  between  the  first  and  second  sections.  The 
European  form  is  said  to  have  a  nauseous  odor.  It  is  poisonous  like 
A.  phalloides.  The  spores  of  the  yellow  form  are  entirely  spherical 
and  the  apiculus  is  abrupt  and  very  slender  and  short;  in  this  it 
differs  from  A'.  phuUoklcs,  which  has  spores  with  the  spherical  shape 
but  on  the  side  of  the  apiculus  becomes  somewhat  ovate-pointed,  the 
point  ending  in  a  rather  stout  apiculus;  this  diameter  is  therefore 
a  few  microns  longer,    sometimes    10-12    micr.    long    to    9    broad. 

650.     Amanita  muscaria  Fr,     (Deadly  Poisonous) 
Syst.  Myc,  1821. 

Illustrations:    Gibson,   Our  Edible  Toadstools   and   Mushrooms, 
PI.  IV  (colored),  1895. 
.      Farlow,  Bull.  No.  16,  U.  S.  Dept.  Agr.,  PL  22,  copied  by  Hard, 
Mushrooms,  Fig.  13,  1908. 
Atkinson,  Mushrooms,  Frontispiece  (colored),  also  PI.  12-1:). 

Figs.  52,  53  and  54,  1900. 
Marshall,  Musliroom  Book,  PI.  Ill  (colored),  1905. 
Murrill,  Mycologia.  Vol.  5,  PI.  85  and  PL  87,  Fig.  3. 
Mcllvaine,  Amer.  Mushrooms,  PL  IX,  1900. 

PILEUS  8-20  cm.  broad,  at  first  ovate  or  hemispherical,  then 
broadly  convex  to  plane,  viscid  when  young  and  moist,  yelloio,  some- 
times orange  or  orange-red,  rarely  whitish,  covered  tvith  numerous, 
whitish  or  pale  yellowish  icarts,  margin  at  maturity  slightly  striate. 
FLESH  white,  or  yellowisli  under  the  separable  pellicle.  GILLS 
reaching  the  stem,  but  free  or  decurrent  by  a  line,  crowded,  broadest 
toward  front,  u-Jiitc.  STEM  10-20  cm.  high,  equal  or  tapering  up- 
ward, loosely  stuffed  then  hollow,  ovate-bulbous  below,  ichite  or 
tinged  yellow,  with  a  Avhite  annulus  above,  the  lower  half  floccose- 
scaly  or  somewhat  lacerate,  and  near  the  bulb  provided  ivith  prom- 
inent concentrie  scales  or  rings,  which  are  the  remains  of  the  broken 
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-veil.  ANNULUS  large,  thick,  superior,  white.  ^'OL^'A  is  much 
torn  and  surrounds  the  bulb  and  the  stem  just  above  the  bulb  in 
the  form  of  scales  or  rings.  SPORES  broadly  oval,  9-10. ."5  x  6-7.5 
micr.,  smooth,  usually  witli  a  large  oil-globule  nearly  tilling  the 
spore,  obliquely  apiculate.  white.  ODOR  and  TASTE  usually  in- 
sipid in  the  fresh  condition  of  the  niuslnoom ;  its  jioison  when  e.K- 
tracted  is,  however,  extremely  bitter. 

(Dried:  More  or  less  ochraceous  to  alutaceous  throughout,  the 
scales  on  pileus  always  paler.) 

Gregarious  or  closely  massed,  often  in  large  fairy  rings.  In 
tliickets  of  poplar,  wood-lots  of  oak  and  maple,  forests  of  pine  or 
hemlock,  cemeteries,  roadsides,  etc.,  widely  distributed  thiouijhont 
the  State.  Sometimes  on  poor,  gravely  soil,  sometimes  in  swampy 
poplar  woods,  usually  on  denuded  or  pastured  ground  if  found 
under  conifers.     July-October.    Frequent. 

One  of  the  most  showy  and  attractive  mushrooms  of  the  State. 
Known  by  its  size,  its  yellow  caps  ornamented  with  whitish  patches, 
its  white  gills  and  scaly  bulb.  .1.  frost iana  and  A.  jiavoconia  have 
similar  colors,  but  are  much  smaller.  In  Europe,  the  colors  are 
bright  scarlet  and  very  striking.  With  us  this  form  does  not  occur. 
Our  species  is  really  a  color-variety  of  the  European  plant,  much 
like  that  which  European  mycologists  name  \ar.  fonnoso, 
except  that  our  plant  has  white  scales  on  its  pikMis.  A. 
fiavoruhcsccns  has  soft  yellow  scales  but  is  otherwise 
much  dilVerent  from  var.  jovittosn  as  described,  with  which 
it  must  not  be  confused.  1  have  no  record  of  the  European 
var.  ionnosu,  and  am  not  sni-c  that  it  exists  in  this  country.  The 
coloi-  of  .1.  iiiiiscdiin  varies  soiiiewlial ,  aii<l  in  deep  shaded  places 
may  be  white;  this  is  var.  iilhd.  The  stately  var.  rc(jalis  with  a  pale 
liver  colored  (*a|>  has  not  been  found  in  the  State,  althongh  1  have 
seen  it  in  SwiMh-n;  il  is  xciy  large.  In  wci  siiuaiions  ilie  \cil  may 
split  as  in  llie  jireceding  section  and  h-avc  ilie  caji  liai-e;  iliis  is 
var.  jiKrIliiris  and   is   nsnally  snniller. 

The  deadly  .1.  in iisntrid  has  {)ir  uses.  Its  poison  may  yel  lie 
found  U)  be  of  medicinal  \alne,  and  I  he  early  settlers  used  an  infn- 
fiion  of  it  to  inak(*  ••|iy  paper,"  which  was  an  elVective  renusly  for  ihe 
troublesome  honse-liy — sonu'tinu's,  but  which  caused  <lisaster  if  small 
children  parlouk  of  it.  It  is  a  delightful  oltjcct  fur  the  artistic  eye 
(d'  the  nature  h»\rr  liut   in  all  uthei-  respects  a  nuMiace. 
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651.     Amanita  frostiana  Pk.     (Not  Poisonous) 

N.  Y.  State  Miis.  Rep.  33,  1880. 

Illustration :     Atkinson,   Mushrooms,   Frontispiece,  Fig.   2    (col- 
ored), 1900. 

PILEUS  3-0  cm.  broad,  convex  or  expanded,  bright  orange  or 
yellow,  only  slightly  viscid,  decorated  with  j-ellowish  scales  or  warty 
patches,  which  are  sometimes  lacking,  striate  on  margin.  GILLS 
free,  white  or  slightly  tinged  with  yellow,  close,  broadest  toward 
front.  STEM  5-8  cm.  long,  4-5  mm.  thick,  white  or  yellowish, 
stuffed,  bearing  a  slight,  sometimes  evanescent  annulus,  with  a 
distinct  hull)  which  is  marf/ined  above  tcith  a  collar-like  ring.  AN- 
XULUS  superior,  thin,  fragile.  VOLVA  floccose-membranous,  ad- 
hering on  bulb  in  concentric  scales  or  i)rominent  rings  as  in  A.  mus- 
caria,  but  less  marked.  SPORES  globose,  7.5-10  micr.,  smooth^ 
white,  granular  within. 

Solitary  or  few.  On  very  rotten  hemlock  logs  and  debris,  in 
hemlock  and  mixed  woods  of  the  northern  part  of  the  State.  Huron 
Mountains,  Manjuette.    August- September.    Infrequent. 

This  species  is  doubtless  most  often  confused  with  A.  flaroconia 
which  is  sometimes  of  similar  size  but  has  a  universal  veil  composed 
of  a  powder}^  yellow  substance,  and  whose  bulb  has  therefore  a 
different  appearance.  A.  frostiana  appears  more  like  a  small  form 
of  A.  muscaria  and  prefers  shady  conifer  woods,  while  A.  facoconia 
is  more  common  in  the  southern  part  of  the  State  in  frondose  woods, 
even  in  the  open.  .Mcllvaiue  says  it  becomes  reddish-orange  to  scar- 
let farther  south  and  imitates  A.caesarea  in  color;  but  no  confusion 
should  be  ]jossible  between  the  two  since  they  have  different  volvas. 
A.  frostidud  lias  globose  spores;  A.  luitscaria  has  oval  spores;  be- 
sides the  spores,  the  size  seems  the  only  important  difference.  Ford 
and  Sherrick  found  it  contained  no  deadly  poison. 

652.     Amanita  cothurnata  Atk.     (Suspected) 

Studies  of  Amer.  Fungi.  Muslnooms,  etc.,  1000. 

Illustrations,  Ibid,  Figs.  08,  09,  70,  ]>]».  (i7-08. 
Hard,  ^lushrooms.  Fig.  lM»,  ji.  'M. 
PI.  rXTX  ..f  tliis  Keixn-t. 

TILIOrs  :!-S   (11!.   bioad.   at    tivst  gloI»(.)se   to  hemispherical,   then 
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convex-expanded,  viscid,  especially  when  iiioist,  trliitr,  sometimes 
slijilitly  tin<:;ed  on  centre  with  yellow  or  tawny-olive,  <<>vcrc(J  iritlt 
numerous,  u-Jiitc  fioccosc  stcaJ<'s,  niai-;^in  finely  striate  when  niatnre. 
<lirJ^S  free,  remote,  rounded  hi'hind.  ciowded.  white,  hroader  in 
front,  ed<ie  Hoccose.  STl'.M  (i  l'_'  cm..  cyHndrical,  even,  white.  hoUnw, 
minutely  tloccose-scaly,  with  a  lar«;('  oval  hnlh  helow.  ANXl'LUS 
superior,  white,  rathei-  jtersisteiit.  \'()L\'A  forminn  Ji  close-fittinjj 
covering  for  bulb  and  endin<i  above  the  bulb  by  a  circular  roll  which 
is  often  abrupt.  SPOKIOS  <>lobose,  S-!)  micr.,  smooth,  white,  almost 
filled  by  a  large  oil  ghtbule. 

(iregarions.  In  (»ak  and  maple  woods.  Ann  Arboi-.  Detroit. 
Jidy-August.     Intre(|nent. 

Have  seen  only  liie  pure  white  foini  in  Michigan.  This  si>ecies 
ai»itroaches  .1.  iHiiiflK-iind.  common  in  Europe.  The  latter  has  a 
brown  to  fawn-coloied  i)ileus  which  is  long-striate  and  has  whitish 
warts;  its  annnhis  is  median,  and  there  are  usually  several  oblique 
rings  of  the  voha  a  little  above  the  bulb.  MunilTs  tigure  in  .My- 
ccdogia,  \'ol.  5,  1*1.  87.  is  not  of  a  typical  plant.  A.  cotliurnata  has 
the  bulb  abruptly  terminated  by  a  close-titting  roll;  its  cap  nuiy 
have  a  slight  tinge  of  umber  or  yellow  on  the  disk.  Quelet  and 
Battaile  give  the  spores  of  A.  ituntlicr'uni  as  oval-elongate.  lO-lL* 
micr.  long;  Karsten  and  t:^mith  give  them  8-9  x  i-.")  micr. 

653.     Amanita  chrysoblema  Atk.  sp.  nov.     (Prob.\bly  Dkadly 

POISONOUS) 

Illnsti-ation  :    Plate  ('XX  of  this  Reixn-t. 

PILlOrS  8-10  cm.  l>road.  convex-expanded,  pure  trjiitr,  densely 
covered  with  white  iloccose  patches  or  scales,  r/.vc/V/,  margin  finely 
striate.  (iiid.S  fi-ee.  somewhat  i-emote.  unrrotr.  close,  irliitc,  plane, 
heterophyllous.  STJl.M  stoul.  Id  II  cm.  long.  I  cm.  thick  abo\t'. 
I(i/t>  riii;i  fn/ui  tin  chirdtr-hullious  Ixisi  ,  il  cm.  thick.  stutVetl  by  a  |iith 
then  hollow.  \<'ry  torn  scjily  bebtw  annulus,  lloc«-ose  ab(»\«'.  while, 
bulb  :ind  lower  |i,irt  of  stem  somewhat  adoi-ned  b}-  nai'i-ow  thick 
i-ings,  the  remains  of  the  \(d\a.  .XXNTLrs  sn|ierioi'.  r.ilher  ample, 
thin,  pendant,  somewhat  distant,  irliitr  c.rcipt  <i  sftrinklhuj  <>}  i/illoir 
Jhicculrs  on  u/i/nr  sidr.  \(>L\'.\  Iloccose.  iMther  fiMgile.  white,  in 
bioUen  rings  on  imlli  and  lowi'i-  stfiii.  SI*(>KI!S  lM-o;idl\  elli|iiical. 
!M(I  .\  (I  7  nncr..  smooth,   while,  granular  wilhin. 

S(ditaiy.  <  hi  the  gi'ound.  in  the  e<lge  t>\'  ;i  s|diagiiiim  sw;imp. 
Sejplemiiei' OcIoIkm-.     .\nii  .\rbor.     liare. 
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Differs  from  .1.  cothuniaia  iu  its  bulb  and  annuliis  characters, 
and  in  its  elliptical  spores.  The  scales  of  the  stem  are  due  to  its 
torn  surface  and  point  upward.  The  floccose  structure  of  the  uni- 
versal veil  and  its  manner  of  breaking  separates  it  from  A.  verna,  A. 
phalloides  and  A.  virosa.  The  yellow  floccules  on  the  annulus  are 
a  character  peculiar  to  this  species.  A.  crenitlata  differs  from  A. 
chrysohlema  in  its  very  evanescent  volva,  in  its  gills  which  reach 
the  stem  and  have  a  strongly  floccose  edge,  the  floccules  of  which 
are  sometimes  yellow,  and  in  its  nucleate  spores. 

654.    Amanita  solitaria  Fr.     (Edible,  but  use  caution) 
Syst.  :\ryc.,  1S21. 

Illustrations:    Atkinson,  Mushrooms,  PI.  21  and  22,  1900. 

Gillet,  Champignons  de  France,  No.  16  (as  A.  pelUta),  No.  8 

(as  A.  echinocephala) . 
Cooke,  111.,  PI.  939. 
Yar.  (A)    (A.  strohiliformis)  ? 

PILEUS  10-15  cm.  broad,  globose-hemispherical  at  first,  finally 
expanded-])lane,  at  an  early  stage  covered  hy  large,  firmly  adhering, 
pyramidal  icarts,  when  expanded  dotted  with  floccose,  rather  soft, 
brownish  warts,  not  striate,  whitish.  FLESH  white.  GILLS  free 
or  almost  so,  crowded,  narrow,  white  or  tinged  cream-color,  edge 
entire.  STE^I  10-15  cm.  or  more  in  length,  solid,  rooting  napiform- 
hiilhous  at  first,  then  elongated  and  1-2  cm.  thick,  the  thick  bulb  at 
the  first  concentrically  corrugated  by  thick,  pointed  warts,  when 
full  grown  oval  ending  below  in  a  large,  tapering  "roof 
which  penetrates  the  soil  deeply,  the  bulb  then  covered  wdth 
smaller,  scattered  warts,  becoming  almost  glabrous  upward  to  the 
ring,  whitish.  ANNULUS  pendant,  apical,  white  then  dingy  yellow- 
ish and  disapi>earing.  SPOEES  variable  in  shape,  9-12  x  6:7.5  micr., 
elliptical,  smooth,  white.     ODOR  none  at  any  stage. 

Solitary  on  the  ground  in  low  woods  of  maple,  oak,  etc.  Ann 
Arbor.     August.     Infrequent. 

The  spore-measurements  agree  with  the  spore-measurements 
by  Bresadola,  but  not  at  all  Avith  his  figure  (Fuugh. 
Mang.  et.  vel.,  PI.  8),  which  shows  the  surface  of  the  stem  torn-scaly 
like  the  surface  of  an  open  pine  cone.  It  is  more  like  the  forms 
photograi>hed  by  Atkinson  (^lushrooms,  PI.  21,  1900),  except  for 
the  more  napiform  bulb  and  larger  spores.    Authors  disagree  widely 
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as  to  the  characters  of  .1.  f<()litaria  and  .1.  strobiliformis-.  Boudier 
( Soc.  Mvc.  de  France,  Bull.  IS,  1902)  differentiates  .1.  si,ritaii(i  l»y  its 
larger  spores,  13-15  x  S-10  micr.,  by  its  floccose.  thinner  warts,  by 
the  thin,  fragile  and  the  cream-colored  annuhis ;  and  his  A.  strohili- 
fonui.s  lias  spores  l(i-i;lxG-8  micr.,  a  turbinate.  naj»iforni  bulb,  and 
grayish  cap  covered  with  very  large,  thick,  adnate  angular  scales. 
Ricken  ( Bliitterpilze  i  reverses  the  sjiore  size  and  also  considers 
them  smaller:  DlOxo-i;  micr.  for  .-I.  soUtaria ;  12-14:  x  8-0  for  A. 
strohilifoniiis;  at  the  same  time  his  other  characters,  agree  pretty 
wi'll  wiih  those  of  Bondier's  descriitiiou  of  the  two  species.  Both 
Bresadola  and  Atkinson  consider  the  two  species  identical  under 
-1.  soUtaria,  a.ssuming  that  great  variations  occur  in  the  nature  of 
the  scales  on  the  cap  and  stem,  and  in  the  shape  of  bulb  and  stem. 
That  weather  conditions  cause  great  variation  in  these  plants, 
whether  a  single  or  composite  species,  is  quite  certain.  But  with 
such  data  as  those  given  above,  as  to  size  of  spores,  it  becomes  neces- 
sary to  explain  by  further  studies  the  discrepancies  reported  by  these 
eminent  mycologists. 

All  European  mycologists  agree  in  omitting  any  mention  of  an 
odor  of  chloride  of  lime.  Hard  and  Mcllvaine  report  both  .1.  soU- 
taria and  A.  .strohililorniis  with  snch  an  odor.  I  infer  from  this  that 
American  i>lants  whi<h  have  (»ften  been  referred  here,  belong  to 
.1.  cliloriiiosniii  I'k.  or  i»iie  nf  its  varieties. 

655.     Amanita  chlorinosma  Pk.     (  Kuiblk,  but  use  c.\ution) 

Ton-.   Boi.  Clult.   r.nll..   \'<.l.  <',,    ISTS. 
Bot.  (Ja/ett*'.  Vol.  IV.  ls7!». 

Ilhislratioii  :     Ihir.l.    Miislnonnis.    i'l.    ::.    l-'ig.    2l'.    I'.his.    iAs    .1. 
st roltiliforiiiis.  i 

l'llvi:rs  S-l,")  cm.  or  more  broad,  subglobo.se  at  lirst  then  convex 
to  expanded,  uliitr  ov  tinged  dingy  «ream-color.  surface  with  a 
very  variable  covei-ing  of  (l(  usi  trhilr  jloccosc  scairs  or  irarls,  souie- 
times  mealy-floccose,  .sometimes  as  rounded  masses,  sometimes 
pvi-;iniid;il  pointed  wjii'ls.  atirm/s  Jlnciosi  in  si nn-l inf.  e.\«'eiit  in 
age  tliey  iii;iy  hecomc  h;ird  and  adherent,  sonietiiiifs  Tew  and  large 
then    again    smaller    and     nuiiiei-ous.    margin    apiMMnliculate    with 

shreds   of   veil.      i'LllSIl    thick,   c i>act.    pure    white,     thinner    on 

nnirgin.     <  1 1  LLS  Ircc  or  atlnexed  Ity  a  point.  rclati\ely  narrow,  snb- 
Ncutricose.  Iiinaih  r  in  lionl.  while  linked  cieain cohu'.  tdt/i   mituitcly 
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flocculosc.  STP]M  ()-15  cm.  long,  rooting,  root  up  to  10  cm.  long, 
veutricose  varying  to  napiform  and  then  very  tluck,  up  to  3  cm.  at 
bulb,  equal  upwards,  firm  and  hard,  solid  below;  spongy-stuffed 
Avithin  the  hard  outer  rind,  sometimes  becoming  cavernous,  floccose- 
torii  from  bulb  to  annulus,  often  concentrically  fictccose  near  bulb, 
white.  ANNULUS  fragile,  lacerated,  sometimes  remaining  as  a 
ring  with  margin  quite  torn,  sometimes  adhering  to  gills  or  margin 
of  pileus.  VOLVA  densely  floccose,  white,  mostly  left  on  pileus, 
sometimes  attached  to  bulb  or  stem  as  floccose,  irregular  concentric, 
soft  scales.  SPOEES  not  lair/e,  8-12x5-7  micr.,  varying  in  both 
.  dimensions.  Young  immature  spores  are  spherical  then  ovate, 
elliptical  at  maturity,  granular  within.  ODOIi  strong  of  cJiloriiic 
or  chloride  of  lime,  dlsagreeahle. 

(Dried:     Dingy -white.) 

Solitary  or  gregarious.  In  woods  on  the  ground,  often  on  hard, 
gravelly  soil.     Lansing,  Detroit.     Infrequent. 

The  original  description,  copied  by  Mcllvaine,  was  made  by  Peck 
from  a  single  specimen.  Austin  the  finder,  also  published  a  descrip- 
tion at  the  same  time.  Since  the  plant  is  very  variable,  in  the 
manner  so  fully  described  for  A.  solitaria  by  Atkinson  in  his  mush- 
room book,  the  original  description  must  naturally  have  many 
sliort-comlngs.  Hence  I  will  assume,  until  we  have  further  data, 
tliat  all  our  plants  with  the  strong  chlorine  odor  belong  under  this 
species. 

Like  A.  solitaria,  A.  chlorinosma  is  a  large  and  striking  species, 
usually  pure  white,  becoming  dingy  cream  color;  the  surface  of  the 
whole  plant  is  sometimes  thick  with  a  mass  of  cottony  scales.  The 
spores  have  been  found  variable  and  add  to  the  confusion  of  species. 
Under  the  microscope  the  young  and  matured  spores  are  shown 
detached.  The  young  spores  naturally  measure  much  less  than  the 
mature  spores.  A.  radicata  Pk.  (Bull.  Torr.  Bot.  Club,  Vol.  27,  p. 
609)  is  described  as  having  large  and  firm  scales;  the  odor,  the 
spores  and  the  rooting  stem  are  the  same  as  in  A.  chlorinosma.  It 
seems  to  bear  the  same  relation  to  .1.  chlorinosma  as  A.  strobili- 
for  mis  bears  to  A.  solitaria. 

656.     Amanita  russuloides  Pk.     (Suspected) 
N.  Y.  State  Mus.  Kep.  25,  1873. 

PILEUS  5-12  cm.  or  more  broad,  ovate  at  first,  then  convex-ex- 
panded, pale  yellow  or  strair-color.  paler  on  margin,  surface  viscid. 
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covered  with  whitish,  tluecose  waits  which  are  often  lacking;  en- 
tirely or  iu  part,  manjin  markedly  ti(h<rci(lat(-stri(itc,  striae  1  to 
3  cm.  lony.  (MLLS  irhitr,  free  or  at  tirst  reaching;-  the  stem,  crowd- 
ed, rather  narrow,  broadest  iu  front  and  taperinji  to  stem.  STEM 
8-1.")  cm,  long-,  taiterinn  iipirdrd  from  bull*,  varyiu<i,  in  thickness  .")-!() 
mill,  at  apex  to  8--I0  iiiiii.  al»o\'e  built,  bulb  1..")  to  -.~>  cm.  thick, 
stulled  by  webby  pith  then  hollow  or  cavernous,  icJiite,  j;labrous 
or  tibrillose-Hoccose,  the  cortex  sometimes  s(piarrose-torn.  AN- 
!NULUS  superior,  thin,  mostli/  craiicsrciit,  sometimes  loosened  and 
near  the  bulb,  edjje  sometimes  floceose.  \'()L\'A  circumscissile, 
tJthi,  fragile,  often  di-saitixarinff  or  forming  at  tirst  a  few  subcon- 
ceutric  delicate  rings  on  bulb.  SPORES  J)-10  x  .")-(»  micr.,  elliidical, 
nuchiiii    when   mature.  sm<»oth.  white,  apiculate. 

(iregarious.  rarely  subcaesj)itose,  often  in  large  circular  jtatches. 
On  the  .sand  plains  ahuig  the  Kalamazoo  River,  originally  white 
l)ine  forest,  now  scrub  oak.  etc.  New  RichiiKUid.  Abundant  locally. 
September. 

Known  by  its  i»cculiar  long  tuberculate-striae  on  the  margin  of 
the  pileus  and  its  thin  evanescent  volva.  The  annulus  sei»arates 
and  breaks  early,  and  often  (dings  to  the  apex  of  tiie  bulb,  simulat- 
ing the  species  with  close-titt ing  inr(dled  volva.  It  was  found  in 
great  abuiidancc  all  over  the  oak-barrens  alxuit  New  KichiiKUid 
during  September.  i'.HO.  and  is  partial  to  sandy  soil  which  clings 
to  its  caps. 

This  species  cannot  be  .1.  jii ii([nHlra  (^uel.,  as  some  authors  in- 
timate. The  spores  are  larger,  the  c(dors  |»aler  and  the  long  stria- 
tions  are  markedly  tui>erculate. 

Sretion  III.  Iniveisiil  sell  iriahh  and  piih ci-ulent  tloccose.  tir- 
cnmscissile.  fiit/iK-ions.  I'ileiis  with  soft  lloccose  masses  or  warts, 
larely  bare.  I'lilb  (tf  stem  iiare  or  wilii  tloccnlent  masses  which 
soon   vanish. 

657.     Amanita  rubescens  IV.     (  IIdihii;,  hvr  tsr.  cAt'TtdN) 
Sysi.   .Myc..    isi'l. 
illii^liat  ions  :      I'lies.   S\ci-ig.  ;itlig.   n.  gift.   S\amp..   I'l.  71. 

Cooke.  III..  I'biie  I  k;;:. 

I'.resadola.   I'liiigli.  iiiang.  e  \cl.,   I'l.  !». 

<iillel,    (  ■||,i  |iipiM||,,||s    de    I'lance.     No.     HI. 

I'aloiiill.iid.   Tab.    .\iial\l..    No.   ;'.(»;:. 
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Eicken,  Bliltterpilze,  PI.  80,  Fig.  1. 

Atkinson,  Mushrooms,  Plates  19,  20,  and  Fig.  73,  1900. 

Hard,  Mushrooms,  Fig.  27,  1908. 

Plate  CXXI  of  this  Eeport. 

PILEUS  5-12  cm.  broad,  oval  at  first,  then  broadly  convex  or 
campanula  te,  sometimes  expanded,  oMuse,  sub  viscid  when  moist, 
jjale  J)roivnish-'buff  to  sordid  reddish-hrown,  covered  with  floccose 
masses  or  soft  warts  which  are  whitish,  grayish  or  reddish-stained, 
margin  even  or  obscurely  striatulate.  FLESH  soft,  thin,  whitish, 
becoming  reddish-stained  when  bruised  or  in  age.  GILLS  narrowed 
toward  stem  and  free,  moderately  broad  in  front,  close,  tcJiite  or 
whitish,  edge  pulverulent  under  lens.  STEM  10-20  cm.  long,  8-15 
mm.  thick,  subcylindrical  above,  clavate-bulbous  to  rounded-bulbous 
below,  stuffed,  subglabrous,  even  or  the  apex  slightly  striate  and 
mealy,  pink-tinged  within  and  without,  dull  red  where  bruised. 
ANNULUS  broad,  superior,  membranous,  fragile,  often  striate  on 
the  upper  side.  VOLVA  mostly  lacking,  evanescent,  grayish. 
SPORES  elliptical,  7-9  x  6  micr,,  when  mature  (immature  plants 
shedding  smaller  spores),  smooth,  white. 

Solitary  or  scattered.  In  oak  and  maple  woods  of  southern 
Michigan,  mixed  woods  of  conifer  regions;  it  seems  to  prefer  clay 
soil.  Especially  common  in  open  or  pastured  woods.  Throughout 
the  State.    July  to  September,  far  more  common  in  July.     Edible. 

The  color  is  quite  variable,  soon  tinged  with  the  reddish  stains 
which  separate  this  species  from  all  others  except  A.  flavorubescens. 
When  fresh  the  flesh  turns  red  rapidly  where  bruised.  The  stem  has 
a  rather  hard  cortex  in  dry  weather  which  cracks  across  and  peels 
in  part.  Sometimes  there  are  minute,  reddish  or  tawny  scales  on 
the  stem.  The  spores  are  1  to  2  micr.  shorter  than  in  the  European 
plant  as  shown*  in  specimens  I  have  from  Sweden,  and  by  the 
measurements  given  by  Boudier.  Cooke  in  the  Illustrations  refers 
to  shorter  spores,  so  that  they  were  probably  immature.  It  is  easy 
to  find  expanded  specimens  whose  spores  are  not  fully  developed. 
The  annulus  is  usually  large  and  pendant.  It  is  edible,  but  one 
must  be  extrenielv  careful. 
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658.     Amanita  flavorubescens  Atk.     (Suspected) 
Jour.  «»r  .M_vcnl()<iv.  A'ol.  S.  1!K)2. 

Illustrations:     Mm  rill.  ,M vcolo-iia.  Vol.  5,  ri.  87,  Figs,  -i  aud  7. 
riatc  (WXll   (.f  this  K('i.(.i-t. 

PILEU8  10  CHI.  broad,  conxcx  to  expanded,  covered  with  floc- 
cosc  or  poicdery  vhroinc-yeUoir  patches  or  musses,  wliicli  are  easily 
rubbed  off,  beneath  whieh  the  surface  is  lenion-vellow  to  brownisli 
on  disk,  margin  even  or  faintly  striatulate.  FLESH  thin,  yellow- 
ish. GILLS  white,  long-elliptical,  ratlier  narrow,  free  or  adnexetl 
by  a  line,  close.  STEM  8-13  cm.  long,  0-12  mm.  thick,  white,  cover- 
ed above  with  tine  lloccose  yellow  scales,  below  with  reddish  scales, 
its  base  ending  in  an  oval  bulb,  stuffed  then  hollow ;  its  flesh  turn- 
ing slowly  reddish  when  brtiised.  ANNULUS  superior,  distant, 
thin,  membranous,  fragile,  yellow  below,  white  above.  VOLVA 
yellow,  powderj',  evanescent.  SPORES  oboval,  8-10  x  6-8  micr., 
smooth,  granular  within;  basidia  4-spored. 

Solitary  or  gregarious.  In  frondose  woods  mixed  witli  Larix. 
Ann  Arbor.     Hare.     July. 

The  bright  yellow  volva,  annulus  and  margin  of  pileus,  and  tlie 
reddening  of  the  flesh  of  the  stem  are  its  chief  <listinguisliing  char- 
acters. The  pileus  may  be  entirely  yellow  at  tirst,  becoming  red- 
dish or  sordid  brown  in  age. 

659.     Amanita  flavoconia  .Vtk.  (PHonAin.Y  Poisonous) 

Jour,   of   Mycol(>;iy.   \'o].   S.    I!)()L'. 

Illustrations:     llai-d,  Mushi-ooms,  l-'ig.  1.")  (as  .1.  frostitnia  ) . 
Plate  CXXJll   of  tliis  JJeport. 

I'lLlCF'S  08  cm.  lu-oad,  councx  tlicu  expanded,  obtuse,  visci<l, 
cliromc  yellow  to  orange  yellow,  conml  with  niiiin  rniis,  i/rlloir, 
jiocculi  III  iiKisscs  of  lilt  iniirnsdl  n  il,  which  a  l-i'  easily  rubbed  off, 
sometimes  bare,  niaii^iii  even.  FlilOSlI  iliiu.  while.  (IILJ.S  free, 
close,  meiliiiiii  lu-oad  to  narrow,  irhilr,  edire  uiiuutely  liiubi-iale. 
trania  with  <li\  eru'eiil  hxphae.  STIl.M  fi  ](»  can.  long.  ."»  10  mm. 
thick,  stull'ed  llien  hollow,  sti'ai^dit  oi'  llexuous.  sulieiiual.  covered 
with  flocculeul  scales  which  aic  s(uueliiues  tinged  sulphur  yellow , 
yellow-pulverulent  above  auiiulus,  bidbous.  .WNILl'S  superior, 
meinbi-auous,  snlphnr  yi-lluw    lo  chrome  \  el  In  w.     \  (  M  A' A  e\  .luescent. 
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yellow-piilvenileiit  at  first  adliei'iiig  to  bulb  as  small,  chrome  yellow, 
pulverulent  masses.     SPOKES  oval,  (1-0  x  4-5  micr.,  white,  smooth. 

Solitary  or  scattered.  In  low,  conifer  or  frondose  woods,  among 
decayed  debris,  on  mosses,  etc.  Throughout  the  State :  Ann  Arbor, 
Detroit,  Palmyra,  New  Richmond,  Bay  View,  Munising,  Marquette, 
Houghton.     July-September.     Common. 

In  the  even  margin  of  the  pileus  and  the  powdery  volva  it  differs 
from  A.  frostiana  which  it  resem'bles  most,  and  from  small  forms 
of  A.  muscaria.  It  is  about  the  same  size  as  A.  frostiana,  sometimes 
larger,  and  is  often  erroneously  referred  to  it.  With  us,  A.  frostiana 
occurs  only  in  the  conifer  regions  of  the  State.  A.  faroconia  occurs 
annually  on  a  bed  of  PoIytricJiidit  comninne  bordering  a  small  lake 
north  of  Ann  Arbor.  It  is  our  commonest,  small  yellow  Amanita 
and  like  A.  muscaria,  is  widely  distributed.  The  bulb  does  not  be- 
come reddish  when  bruised  as  in  A.  flavoruhescens. 

660.     Amanita  spissa  Fr.     (Deadly  Poisonous) 
Epicrisis,  2836-38. 

Illustrations:     Cooke,  111.,  PL  (19. 

Gillet,  Champignons  de  France,  No.  3  (as  A.  ampJa)  and  No. 

19. 
Bresadola,  Fungh.  mang.  e.  vel..  PI.  7. 
Rieken,  Blatterpilze,  PL  80,  Fig.  2. 
Plate  CXXIV  of  this  Report. 

PILEUS  G-10  cm.  broad,  convex  then  campanulate-expanded, 
obtuse,  subviscid  when  moist,  shining  when  dry,  <jray  with  brown 
or  sooty-hroicn  disk,  covered  by  small,  angular,  floccose  or  pulveru- 
lent, soft  grayish  scales  or  warts,  glabrescent,  margin  not  striate. 
FLESH  rather  thin,  white.  GILLS  free  but  reaching  the  stem  and 
decurrent  by  a  line,  medium  broad,  crowded,  shining  ichite,  ob- 
scurely flocculose  on  edge.  STEM  8-12  cm.  long,  1  cm.  or  more 
thick,  stuffed  by  a  ]iitli,  firm,  tapering  u])war(L  white  or  grayish, 
pruinose  above,  the  ring,  the  clavate  or  globose  bulb,  and  sometimes 
the  stem  above  the  bulb,  covered  at  first  by  loose,  gray  floccose 
masses.  ANNULUS  membranous,  apical,  pendant,  entire,  white  or 
tinged  gray  below.  VOLVA  ])ulverulent,  floccose,  evanescent,  gray. 
SPORES  broa<lly  elliptical,  obtuse,  7-9  x  (I  micr.,  smooth,  white. 
STERILE  CELLS  on  edge  of  gills  inflated-pyrifomi  or  globose  on 
a  slender  stalk.    ODOR  mihl. 
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Gregarious  or  scattered.  Oii  tlir  ^rmiml  in  IrtMidosc  woods  of 
oak,  ina]de,  etc.     Ann  Arbor.     .Inly.      Infreinieut, 

This  sjieeies  lias  nsnally  ])iH'U  considertMl  of  doulnrul  (KciirrtMae 
in  this  country.  It  has  hccn  one  of  the  last  of  the  Amanitas  men- 
tioned in  this  rcjiort  that  1  have  collected,  it  is  ceitaiidy  distinct 
and  usually  a<ii'ees  thoron^dily  with  the  descri]»tions,  but  seems  to 
be  rare.  Its  ^ray  to  smoUy-bi-owii  ca|).  the  [nih  ei  iileiit-tloccose, 
friable.  j;fay  nni\ersal  \<'ii.  the  non-striate  i)ileus  and  spores  char- 
acterize it  well.  Only  the  litlle  jifay  masses  on  the  lower  jtart  of  the 
stem  and  on  the  surface  of  the  ca]>.  indicate  the  presence  of  an  outer 
veil.  The  annulus  is  distinct,  far  u|»  on  the  stem  and  sometimes 
with  gray  particles  on  the  lower  side.  After  rains  there  nniy  be  no 
remnants  of  the  veil  either  on  the  cap  or  stem. 

Amanitopsis  Rozo 
(From   the  (".reck,  o/isis,  apjiea  ranee  of.  and   A  iiidiiitd.) 

White-spored.  Stem  inserted  at  base  into  a  \(d\a  formed  as  in 
Amanita;  /xiitinl  r(il  (iikJ  (iiniiihis  tirr  hnkiin/;  otherwise  like 
Amanita. 

Soft,  lleshy.  ten-est rial,  lonji  or  slender  s|emme(l.  non-caes]Mtose 
mnshiooms.  ;^ro\\in^  mostly  in  I'oicst  humus,  i-arely  in  lields  or 
law  IIS. 

The  ciiaraclers.  except  the  altsence  of  an  annnlns.  indtale  so 
closely  the  s|iecies  of  .\manila.  that  the  feadef  is  icfeffed  to  the 
discussion  of  that  ;^('nns.  .None  aic  detinitcdy  known  to  be  pois(»n- 
ons,  but  the  ease  with  wliicli  they  can  be  confused  with  .Vmauitas 
slionhl  make  cvei-ybfMly  extremely  cantions.  '{'he  |)oison(»ns  Aiiniiiihi 
spiitti  I'k.  imitates  some  of  the  sjiecies  of  .\maiulopsis  (dosely,  be- 
cause of  '\\<  ihin.  close  ajipfessed  annnliis.  (»ihef  .\mauitas  some- 
times lose  tlieii-  annnlns.  and  miiilil  be  taUeii  I'of  .\  ma  iiito|isis. 
<Mdy  three  species  have  lieen  collected  in  the  Slal";  about  twelve 
species  have  been  fepoited  I'loni  the  I  n  i  I  ed  States.  The  following 
species,  not  yet  found,  but  included  in  the  key.  may  be  looked  foi-: 
.1.  illhormihi  .\tk.  (this  is  cunsideied  the  same  as  the  mu'  de- 
scribed iiy  I'eck  in  the  ;'.;'.d  N.  ^.  Stale  Kep,  under  I.  ninilis):  A. 
fniinnsii  (Scliw.  i  .\lk.  which  \\.\<.  houever.  a  somewhat  southern 
and  eastern  ilist  riitut  i«ui  and  is  nne  n\  the  smallest  .\  ma  nitopses  ; 
.1.  (nliKihi  (Smith  I  Sacc.  reported  fium  the  <"hica;;(t  region,  departs 
from  the  demands  (d'  the  i^eiiiis  in  haxin^i  adnate  liills.  1.  jiiisilln 
I'k.  is  another  small  species,  its  pileus  haidlv    .".  cm.  broad.       I.  /////• 
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civoluata  Pk.  has  a  brilliant  orange  pileiis  shading  to  whitish 
on  the  margin;  it  has  been  fonud  from  New  Jersey  to  North  Caro- 
lina. (See  colored  plate,  Marshall,  Mushroom  Book,  Frontispiece, 
1905.) 

Key  to  the  Species 

(A)     Volva  membranous,  cup-shaped  or  sheathing  the  base  of  the  stem, 
(a)     Pileus  small,   2-3  cm.  broad,  pale  brown;    stem  bulbous,   slender; 

spores  elliptical,   5-6  x  4  micr.     A.  pusilla  Pk. 
(aa)     Pileus  larger;  spores  8  micr.  or  more  in  the  longest  diameter, 
(b)     Gills  adnate;    pileus  even  on  the  margin,  yellowish-buff;   volva 

close-fitting,  white.     A.  adnata  Smith. 
(bb)     Gills  free;   pileus  more  or  less  striate  on  margin. 

(c)     Pileus  hairy-squammulose;   volva  large,  firm,  cup-shaped.     661. 

A.  volvata  Pk. 
(cc)     Pileus  glabrous  except  for  occasional  patches  of  the  univer- 
sal veil;  volva  sheathing,  flabby, 
(d)     White.     662.     A.  vaginata  Fr.  var.  alha  Sacc. 
(dd)     Tawny-yellowish.     662.     A.  vaginata  Fr.  var.  fulva  Sacc. 
(ddd)     Gray  to  mouse-colored.     662.     A.  vaginata  Fr.  var.  livida 
Pk. 
(AA)     Volva  friable,  floccose,  etc.,  not  membranous, 
(a)     Pileus  orange  to  yellow,  plicate-striate  on  margin;  stem  and  gills 

pale  yellow;  volva  thin  and  evanescent.     A.  parcivolvata  Pk. 
(aa)     Pileus  some  other  color. 
,(b)     Pileus    small,    2-3    cm.    broad,    pulverulent,   striate,   grayish   to 

mouse-colored.     A.  farinosa  Schw. 
(bb)     Pileus    larger,    with    floccose    patches    or    warts    on    its    sur- 
face, 
(c)     Pileus  white  to  pale  yellowish,  finely  striate  on  the  margin; 
volva  ocreate,  as  in  Amanita  pantherina.     A.  albocreata  Atk. 
(cc)     Pileus   grayish-brown,    sulcate   striate,    covered    with    mouse- 
colored  warts;  volva  breaking  up  into  sub-annular  fragments 
on  stem.     663.    A.  strangulata  Fr. 

Section  I.  Universal  veil  membranous,  splitting  at  the  apex; 
the  volva  vaginate  or  cup-shaped  at  the  base  of  the  stem,  entire. 

661.     Amanitoposis  volvata  Pk.     (Poisonous) 
N.  Y.  State  Mus.  Rep.  24,  1872. 
Illustrations :     Murrill,  Mjcologia,  Vol.  5,  Pis.  SG  and  87,  Fig.  2. 

PILEUS  5-7  cm.  broad,  convex  then  plane,  even  or  slightly 
striate  on  margin,  covered  with  fibrillose  or  floccose  scales,  whitish 
to  'brownish.  GILLS  free,  close,  white.  STEM  5-10  cm.  long,  5-10 
mm.  thick,  Avhite  to  brownish-gray,  equal  or  tapering  slightly  up- 
ward, stuffed,  densely  pulverulent-floccose  or  shaggy  above  the 
volva,  with  a  very  large,  jiersistent,  memhranous,  firm,  brown  volva 
sheathing  the  base.  SPORES  elliptic-oblong,  9-11  x  G-7  micr., 
smooth,  white,  granular  "within. 
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In  open  frondose  woods,  solitary.  August-September.  Detroit. 
Kare. 

This  is  easily  separated  from  A.  var/inuta  by  its  oblong  spores 
and  fioccose-scaly  pileus.  The  volva  is  also  more  firm  and  ample. 
It  is  said  to  be  identical  with  A.  agtjhUinata  B.  &  C.  Our  speci- 
mens were  brownish  throughout  on  cap  and  stem.  The  gills  become 
dull-brown  on  drying.  According  to  Peck  the  volva  sometimes 
leaves  patches  on  the  pileus. 

662.     Amanitopsis  vaginata  Fr.     (Edible) 

A'ar.  alba  t^acc. 

Var.  julva  Sacc. 

Var.  livida  Pk. 

Syst.  Myc,  1821.      (As  Amanita.) 

Illustrations:     X.  Y.  State  Mus.  Rep.  18,  189G.  Bot.  ed. 
Atkinson,  Mushrooms,  Plate  23,  p.  75,  1900. 
Marshall,  Mu.shroom  Book,  op.  p.  51,  1905. 
Hard,  Mushrooms.  Figs.  :J0  and  31,  p.  -11,  1908. 
Bresadola,  Fuugh.  mang.  e.  vel.,  PL  12. 
Ricken,  Bliitterpilze,  PI.  75,  Fig.  1. 
Minn.  Mushrooms,  Fig.  5,  \).  11,  1910. 
Plates  CXXV,  CXXN'l  of  this  Report. 

A  comiMtsitc  species;  according  to  the  present  custom  including 
a  nuinl)er  ol"  color  forms,  here  called  varieties.  The  constancy  of 
these  varieties  indicates  that  they  could,  witii  entire  propriety,  he 
rdciiMMl  to  nmh-r  sjiecies  names,  e.  g.,  Aiiia  iiitoiisis  alhti,  A  iiDiiiihiii- 
.sj.s  fiilra,  and  Ainaiiitoi)si.s  licida.  The  description,  however.  api>lies 
equally  well  to  ail  foi-ms  e.\cej)t  as  to  color. 

PILEUS  5-1(1  cm.  broad,  ovate  to  campannlate  at  lirst.  then  con- 
vex to  ])lane,  jflabrous  or  rarely  wilii  fragmi'nts  <»r  the  universal 
veil,  slightly  viscid  when  young  or  moist,  sulcutcslriatr  on  the  thin 
margin,  irhitc,  fiihoiis,  or  (/rdi/ishnioiixr  color  in  the  coii-esjxmding 
varieties.  !''LI']S!1  while.  ( 1 1 LLS  lice,  while  oi-  whitisli.  close, 
hi'oad,  lii-oaih'sl  in  lioiii,  nari'ow ed  l>eiiiiii|.  STILM  SIS  cm.  long, 
IS  mm.  thick,  lathei'  sh-mier,  t'la^iie.  L;lal»roiis  or  mea  1\  s(|iiamu- 
lose,  sinlled  then  holhtw.  suite V I i ml ri<'a  1.  hasr  irillioKt  a  hull)  and 
inserted  dee|i  into  the  {ground   with   the  ehuigaled.  shealliiuu'.  tlal)l»v. 
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white  VOLVA.  SPORES  spherical,  8-10  inici-.  diaiii..  nucleate  by 
a  large  oil-glohiile,  smooth,  white. 

Solitary  or  scattered.  In  conifer  or  frondose  forests;  in  open, 
low  woods;  in  copses,  sometimes  on  mncli  decayed  wood.  July, 
August  and  September,  rarely  earlier  or  later.  Throughout  the 
State.     Very  common.     JJdihJe. 

In  some  localities  the  white  and  tawny  forms  prevail,  as  at  Anu 
Arbor ;  in  others,  especially  in  conifer  regions,  the  tawny  and  livid 
forms  are  found  more  commonly.  The  pileus  and  stem  are  rather 
fragile,  and  the  volva  is  apt  to  break  and  adhere  to  the  soil  so 
that  the  extracted  stem  appears  to  be  without  a  volva.  The  varia- 
tion in  size  and  color  seems  to  be  greater  in  Europe  than  with 
us;  Secretan  differentiated  ten  forms  and  raised  them  to  the  rank 
of  species.  The  spores  of  our  plants,  at  least  of  the  fulvous  form, 
are  always  spherical,  Avith  an  obscure  angle  on  the  apiculus  side. 
Saccardo  gives  them  ovate  and  10-15  micr.  long,  and  Patouillard 
figures  them  ovoid.  Quelet  and  Battaile  agree  with  us,  calling  them 
spherical  and  10  micr.  diam.  The  gray  form  must  not  be  confused 
Avith  Aiiiauita  .'^preta  Pk.  which  is  also  without  a  bulbous  stem.  The 
beauty  and  symmetry  of  the  different  forms  are  a  constant  delight 
to  the  field  botanist. 

Section  If.  X^niversal  veil  breaking  into  floccose  or  powdery 
scales  or  fragments,  which  cover  the  pileus  and  base  of  stem. 

663.     Amanitopsis  strangulata  Fr.     (Edible) 
Epicrisis,  1830-38. 

Illustrations:     ^[arsliall.  Mushroom   Book,  p.  53,  1905. 
X.  Y.  State  Mus.  Kep.  51,  Plate  50,  1898. 
X.  Y.  State  Mus.  Mem.  4,  Plate  14.  1900. 
Fries,  Icones,  PI.  IT. 

Gillet,  Champignons  de  France,  No.  11.     (As  A.  inauruia.) 
Patouillard,  Tab.  Analyt.,  No.  401. 
Cooke's  111.,  Plate  13. 

PILEl^S  5-10  cm.  l)road,  ovate  to  campanulate  at  first,  then  con- 
vex to  plane,  slightly  viscid  when  young  or  moist,  sulcate-striate 
on  margin,  pale  umber  colored,  decorated  icith  floccose,  o'lnereous 
to  iiioiise-f/ra/j  .scalei^  fir  inirtfi.  the  remnants  of  tlie  veil.  lULLS 
free,  close.  Avhite  or  ashv-tinged,  broader  in  front.     STEM  8-15  cm. 
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long,  5-12  mm.  thick,  ecjual  or  tapering  upward,  stuffed  then  hollow, 
subglabrous,  or  furfuraceous,  white  above,  darker  to  pale  umber 
heloiv  where  it  is  sonicichat  decorated  hy  the  fragments  of  the 
mouse-gray  voha.    SPORES  spherical,  9-12.5  micr..  granular  within. 

Solitary  or  scattered.  lu  mixed  forests  of  hemlock,  maple  and 
yellow  birch,  of  the  northern  part  of  the  State.  Bay  View,  Mar- 
quette, Houghton.  July-September.  Not  infrequent  at  times. 
Edible. 

It  is  remarkable  that  this  species  does  not  occur  in  the  southern 
part  of  the  State;  at  least  I  have  never  seen  it  there.  Peck  and 
Mcllvaine  say  it  occurs  "in  open  grassy  places,  in  Mheat-stubble, 
etc."  as  well  as  in  the  woods,  in  Pennsjlvania,  New  Jersey  and 
"West  Virginia.  So  far  I  have  seen  it  three  different  summers  in 
the  Northern  Peninsula,  always  in  hemlock  woods. 

The  SPOKES  are  not  in  entire  agreement  with  the  European 
measurements.  With  us  they  are  spherical  or  nearly  so.  Saccardo 
is  evidently  in  error  when  he  says  they  measure  9-15  micr.  and 
are  ovate;  Stevenson  quotes  Smith's  measurements  as  10x8  micr., 
and  Boudier  gives  them  as  12-1:5  micr.  l*eck  considers  it  clearly 
distinct  from  A.  vaginata  and  in  tlie  51st  Report  has  given  an  ex- 
cellent account  of  the  plant. 

Lepiota  Fr. 
(From  the  Oreek  Irpjs,  a  scale.) 

"\Vhite-spoi-ed  icxccjiT  A.  iiiorgdiii }  ;  stem  ffesJiy,  srparahlc  from 
the  pileiis,  pro\  icb'd  witli  a  persistent  or  evanescent  aniuiliis;  gills 
free  (except  in  sdiiic  (if  the  "graiuilosi''  section). 

Fleshy,  firm  or  soft  mnsiirooiiis,  growing  on  tlie  ground,  on  ^Icliris, 
or  on  more  or  less  rctttcn  wood  in  forests;  large  and  small. 

'IMic  i'lLFJ'S  is  scaly  from  llie  breaking  n|)  <iJ'  the  ciiticle.  raicly 
smooth,  most  often  white,  but  also  tinged  yellow,  brown  or-  it'd  ; 
there  are  a  few  sjtecies  with  a  viscid  pilens.  The  STIO.M  is  stnlVed 
or  liollou.  linn  or  soft,  lleshy  and  ilillereiit  in  texinre  from  the 
trama  of  the  |iileiis.  and  easily  sepai-able  fr(»m  it.  The  (Ili.i.S 
ai-e  white,  but  may  change  colcn-  in  age  oi-  when  I)ruised  ;  (in  L. 
inorgmii  they  become  siti'did  green  Irimi  the  greenish  spores  i.  They 
are  usually  free,  but  a  small  gi-onp  lias  ailnate  or  adne\e<|  gills, 
although  otherwise  like  the  genus;  e.  g..  /,.  <iniiinsti,  /,.  (iiniiinfhiiia. 

The  X'l-niv  is   theoretically  ilonlile.  as   in   .\maiiila.   i)Ut    llie  outer 
79 
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or  "universal  veil"  is  concrete  with  the  pileus  and  does  not  split 
or  break  to  form  a  volva  on  the  stem  or  to  form  superticial  patches 
on  the  cap.  Sometimes  it  brealvs  away  early  at  the  base  of  the 
stem  and  is  pulled  up  on  the  stem  as  the  latter  elongates,  like  a 
movable  ring,  as  in  L.  lirocera;  then  again  it  breaks  away  only 
from  the  margin  of  the  pileus,  leaving  a  sheath  on  the  stem  termi- 
nated above  b}-  a  flaring  margin,  as  in  L.  rugosa.  The  inner  veil 
is  quite  variable  in  texture,  membranous  to  fibrillose,  floccose  or 
granulose;  sometimes  the  delicate  structure  soon  disappears  or  is 
washed  away  by  the  rain.  The  TASTE  is  mild,  and  all  the  large 
species  except  the  green-spored  L.  morgan i  can  be  eaten  with  safety. 
Some  of  the  smaller  species,  like  L.  cJypeolaria  Fr.,  L.  lielvola 
Bres.  and  L.  charcarias  are  suspected.  The  SPORES  are  white  in 
mass  (except  one  species)  and  varying  in  shape,  usually  longish, 
sometimes  subfusiform,  often  minute  and  then  elliptical  or  ovate, 
in  a  few  cases  somewhat  angled ;  they  often  mature  slowly,  so  that 
measurements  must  be  made  with  care. 

The  genus  can  be  divided  into  three  natural  groups  with  refer- 
ence to  the  character  of  the  cuticle  of  the  pileus  or  of  the  veil; 
these  groups  can  be  further  subdivided  into  sections,  as  follows : 

A.  Cuticle  of  i^ileus  glutinous  or  viscid ;  trama  of  gills  diver- 
gent (=  Limacella  Earle)  : 

I.     Lubricae 
II.     Viscidae 

B.  Cuticle  dry;  annulus  terminating  a  sheath  or  such  other 
remnants  of  the  veil  as  remain  on  the  stem : 

III.     Clypeolariae 
IV.     Asperae 
V.     Granulosae 

C.  Cuticle  dry;  annulus  independent,  often  movable;  stem  with- 
out any  other  remains  of  the  veil : 

YI.     Subclypeolariae 
VII.     Procerae 

Key  to  the  Species 

(A)     Pileus  viscid. 

(a)     Pileus  small,  2-5  cm.  broad,  stem  slender, 
(b)     Stem  and  pileus  both  very  viscid  or  glutinous,  white.     664.     L. 

illinita  Fr. 
(bb)     Stem  not  viscid;   pileus  with  a  sub  viscid,  thin  separable  pelli- 
cle, tinged  pink.     667.     L.  delicata  Fr.  var. 
(aa)     Pileus  larger,  5-10  cm.,  and  stem  stout. 

(b)     Pileus   whitish   to   pinkish-tan,   slightly   viscid;    stem   fibrillose- 

glabrescent.      666.     L.   fischeri   sp.   nov. 
(bb)     Pileus     reddish-bay,    viscid;     stem     scaly.     665.     L.    glioderma 
Fr. 
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(AA)     Pileus  not  viscid. 

(a)     Growing  in  fields,  pastures,  gardens,   la-s^-ns,  and  on  decomposing 
vegetable  matter   (rarely  in  open  woods) ;   large  to  medium-sized, 
(b)     Annulus  movable;  plant  very  large. 

(c)     Plant  taller  than  broad;  spores  white,  14-18  x  9-11  micr.     686. 

L.  proceru  Fr. 
(cc)     Plant  as  broad  or  broader  than  tall;    spores  greenish,   10-13 
X  7-8  micr.     687.     L.   morgdni   Pk. 
(bb)    Annulus  not  freely  movable  (except  sometimes  in  L.  (uncricana) . 
(c)     Plant  assumes  a  dull  reddish  color  when  bruised  or  on  drj'ing; 
annulus  rather  large;  spores  8-10  x  5-8  micr.     688.     L.  ameri- 
cana  Pk. 
(cc)     Plant  not  changing  as  above. 

(d)     Stem  thickened  toward  base  like  the  seed-stalks  of  onions, 

densely  caespitose.     680.     L.  cepaestipes  Fr. 
(dd)     Stem  not  of  the  above  shape. 

(e)     Gills  becoming   pink   in   age;    pileus   firm,   medium   large, 
white;    stem    with    persistent    annulus.     689.     L.    naucina 
Fr.    (syn.     L.   naiiciuoidcs  Pk.). 
(ee)     Gills  remaining  whitish;    pileus    small,    rugulose,    widely 
striate,  whitish.     L.  ntgitlosa  Pk. 
(aa)     Growing  in  forests,  open  woods,  under  copses,  bushes,  etc.   (rarely 
on   lawns);    medium  to  small, 
(b)     With  some  shade  of  blue  or  purple,  either  when  fresh  or  on  dry- 
ing; small, 
(c)     Gills,  stem,  flesh  etc.  changing  to  blue  when  drying;   annulus 
membranous,    persistent;    pileus    brownish-scaly.     L.    cacrule- 
scens  Pk. 
(cc)     Gills,  etc.,  not  changing  to  blue  when   drying;    annulus  pow- 
der>',  evanescent, 
(d)  .Odor  foetid;    pileus  lavender;    stem  dark  brown  to  blackish 

below.     L.  ccitodora  Atk. 
(dd)     Odor  not  foetid;  plants  small. 

(e)     Pileus  whitish,  covered  with  a  heliotrope-purplo,  powdery 

substance;    flesh  tinged   yellow.     L.  piirpurcoconia  Atk. 
(ee)     Pileus   whitish,   tinged    with   blue   around    margin;    flesh 
turning   brownish   where   bruised.     L.   cyanozonata   Long- 
year, 
(bb)     Without  shades  of  blue  or  purple. 

(c)     Stem  clothed  with  a  floccose,  squamose  or  filamentous  sheath; 
pileus  not  granular  nor  mealy, 
(d)     Spores  12  micr.  or  more  in  length. 

(e)     Pileus   and    lower   stem   brown;    spores   truncate   at    base, 

with  oblique  apiculus.     L.  (/cniculospura  Atk. 
(ee)      Pileus  ocliraceous  or  yellowisli-wliite.  sometimes  reddish- 
tinged;    spores    subfusiform,    1;MS    x    4-6    micr.     668.     L. 
cli/lK  ohtriii   Fr.      ( /,.    tmtiildisituni   H.  A-  Ur. ) 
(dd)     Spores  less  than  12  micr.  long. 

(e)      (Jrowing  on    rotten     wood,    small;     pileus    pale    tawny     to 
subalutaceous,  floccose-scaly ;   spores  8-1 1   inicr.  long.     673. 
/>.  ncirinn  Pk. 
(ee)     Growing  on  the  ground,  or  among  debris;   spores  usually 
smaller, 
(f)      Pileus     medium    size,     with     erect,     tomentose    or     floc- 
cose wartlike  sailes;  veil  copious, 
(g)      Spores  7-9  micr.  long. 

(h)      Gills  crowded,  nnuli   lorkeil.     r.Tl.     /,.  fritsii   Lnsch. 
(hh)      Gills      crowded,      not      forked.       670.        /,.      (iciitnr- 
s<iii<iin()sii   Wein. 
(gg)     SiMJres  4-r)  micr.  long.     672.     /..  aspcnila  Atk. 
(ff)     Pileus  with  (ipprcssed,  tomentose,  spot-like  or  patch-like 
scales. 
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(g)     Annulus  persistent;  stem  slender,  about  1  mm.  thick, 

blackish-brown.     L.  gracilis  Pk. 
(gg)     Annulus  evanescent  or  obscure. 

(h)     Pileus    4-8    cm.    broad,    patches    tawny-olive;    stem 

stout;   spores  attached  at  basal  angle.     L.  caloceps 

Atk. 

(hh)     Pileus  dark-brown,  usually  less  than  4  cm.  broad. 

(i)     Spores  minute,  4x2  micr. ;  veil  forming  a  dense, 

brown  tomentum  on  stem.     L.  eriopJiora  Pk. 
(ii)     Spores  larger,  6-8  x  4-5  micr.;   veil  of  more  deli- 
cate and  loose  floccose  filaments.     669.     L.  felina 
Fr. 
(cc)     Stem   without   evident   sheath,,  but   provided   either   with   an 
evanescent  or  a  persistent  annulus.     (See  ccc.) 
(d)     Spores  9  micr.  or  more  in  length. 
(e)     Pileus  moderately  large,  with  red  appressed  scales;  annu- 
lus persistent.     681.     L.  ruhrotincta  Pk. 
(ee)     Pileus  small,  minutely  squamulose;   annulus  evanescent; 
base  of  stem  mycelioid,  forming  a  "sand-bulb."    L.  areni- 
cola  Pk. 
(dd)     Spores  less  than  9  micr.  long. 

(e)     Pileus   rather  small,   1.5-4   cm.   broad,  with   reddish-brown 
scales  on  a  white  surface;  spores  attached  at  basal  angle; 
with  a  marked  odor.     682.     L.  cristata  Fr. 
(ee)     Pileus  white,  small,  minutely  fibrillose-squamulose;  spores 
minute;    annulus   thin  and   fragile.     684.     L.   miamensis 
Morg. 
(eee)     Pileus    with    minute    pale-yellow   hairy    scales.     683.    L. 
alluviinus  Pk. 
(ccc)     Stem   clothed   or   peronate   with   squamulose,   granular,    fur- 
furaceous,    or    minutely    warty     scales;     pileus     granular, 
warty  or  furfuraceous. 
(d)     Gills  adnate. 

(e)     Pileus  distinctly  rugose  on  disk, 
(f)     Plant  growing  on   rotten   logs,  stumps,   etc.,   large;    the 
sheath  membranous-margined  above.      674.     L.  granosa 
Morg. 
(ff)     Plant  growing  on  the  ground  or  on  leaf -mould,,  small; 
the  floccose-scaly  sheath  not  margined  above.     675.     L. 
rugoso-reticulata  Lorin. 
(ee)     Pileus  not  rugose, 
(f)     Stem  long,   slender;    pileus   often   umbonate.     L.   amian- 

thina  Fr. 
(ff)     Stem  short,  stouter;  pileus  not  umbonate.     676.     L.  ad- 
natifolia  Pk. 
(dd)     Gills  adnexed  or  emarginate. 

(e)     Growing   on   rotten   wood;    color   whitish   to   pale   tawny. 

678.     L.  pulveracea  Pk. 
(ee)     On  the  ground;  color  rusty -yellowish.     677.     L.  granulosa  ' 

Fr. 
(eee)     Like  preceding  but  whitish  throughout.     677.     L.  granu- 
losa var.  albida. 
(ddd)     Gills  free;   plants  quite  small;   soft,  fragile. 

(e)     Pileus    dingy-white,    or    brownish.     679.     L.    pusillomyces 

'      Pk. 
(ee)     Pileus  white,  disk  pinkish.     685.     L.  cristatatellus  Pk. 
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Section  I.  Luhricae.  The  young  plant  enclosed  iu  a  universal 
glutinous  veil.     The  trama  of  the  gills  divergent. 

664.     Lepiota  illinita    Fr. 
Syst.  Myc,  1821. 

Illustrations:     Fries,  Icones,  PI.  IG,  Fig.  1. 

Patouillard  Tab.  Aualyt.,  fasc.  VII,  Xo.  GOD. 
Gillet,  Champignons  de  France,  No.  425. 

PILEUS  2-G  cm.  broad,  tliin,  soft,  ovate  then  campanulate-ex- 
panded,  subumbonate,  (jJut'uious  (moist),  glabrous,  uhite,  or  whit- 
ish, even  or  substriate  on  margin.  GILLS  free,  close,  moderately 
broad,  white,  soft,  trama  divergent.  STEM  5-8  cm.  x  3-G  mm., 
white,  glutinous,  equal,  stuffed  to  hollow,  not  scaly.  FLESH 
white,  soft,  thin.  SPORES  1-G  x  34  micr.,  subglobose  to  ovoid, 
smooth,  white.  TASTE  and  ODOR  none.  AXXULUS  obsolete, 
glutinous. 

Singly  or  gregarious.  Ground,  white  birch  woods  near  Marquette. 
Elm  and  maple  woods,  southern  Michigan.     September. 

Known  by  its  glutinous  and  slimy  cap  and  stem.  The  European 
plants  are  a  little  larger. 

Section  II.  Viscidac.  Surface  of  pilcus  provided  with  a  con- 
tinuous gelatinous,  separable  ])ellicle;  stem  dry.  Trama  of  gills 
divei'geut  (except  in  L.  ildicata). 

665.     Lepiota  glioderma  l"r. 
!M()ii()gi-apliia,  1857. 
Illustration:     Gookc.  III..   I'l.   US  A. 

I'lLlOrs  2  ."»  (III.  Iii<»;hI.  uhtuscly  cMtiivcx.  visiUl,  redd  i.sh  hay  fad- 
ing to  dull  rcniigiiioiis.  glahioiis.  even,  ciitich'  separable.  IT./I^Sn 
thin,  while  oi-  tinged  rnfon.s.  (ilLLS  close,  hrodd,  snbventricose. 
while,  free  hnl  leaching  aj)ex  of  stem  by  a  poim.  edge  vei-y  even, 
trama  divergenl.  STIOM  57  cm.  b>ng.  Itl  iiini.  thick,  dnj,  cov«'red 
with  n  thlisli  lloccosf  sciilrs  np  to  the  sli;:lit  .WNl'Ll'S.  e(|nal  or 
attennale.l   (lowiiwai-ils.  solid,   lilnniis.      S1'(>K|]S  ghdiuse.    15  micr. 
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diam.,  smooth;  basidia  i-spored;  uo  cystidia.    TASTE  farinaceous. 
ODOR  none. 

(Dried:     Cap  and  gills  brownish-tan  to  fuscous.) 
Singly  or  few.     Debris  on  ground,  in  hemlock,  maple  or  birch 
woods.     Marquette,  Houghton,  Bay  VieAV  and  New  Richmond,  ap- 
parently limited  to  conifer  territory.    August  and  September.     In- 
frequent. 

This  Lepiota  approaches  the  genus  Armillaria  in  appearance,  but 
the  gills  are  not  attached  to  the  stem.  The  annulus  is  sometimes 
well-developed  and  flaring. 

666.    Lepiota  fischeri  sp.  no  v. 
Illustration:     Plate  CXXVII  in  this  Report. 

PILEUS  4-9  cm.  broad,  couvex-campanulate,  obtuse,  even,  sul- 
viscid,  cuticle  separable  and  continuous,  fleshy,  rather  soft,  white 
to  pale  alutaceoiis.  FLESH  white,  thick,  rather  soft.  GILLS  crowd- 
ed, rather  narrow,  free  and  somewhat  remote,  plane,  white,  edge 
entire.  STEM  4-10  cm.  long,  4-10  mm.  thick,  subbulbous,  somewhat 
curved,  striate,  fibrillose,  solid,  firm,  flbrous-fleshy,  separable 
from  pileus.  ANNULUS  superior,  large,  membranous,  at  length 
pendulous,  white,  subpersistent,  fragile.  SPORES  minute,  3-4  x 
2-3  micr.,  smooth,  oval;  hasidia  small,  with  1  to  2  long  sterigmata, 
(5-7  micr.  long),  rarely  3  or  4,  rarely  also  a  forked  sterigma,  tramal 
hyphae  of  gills  divergent.  TASTE  slight;  odor  becoming  strong  on 
drying,  like  that  of  Tricholonia  suljureum. 

(Dried  plants:    Pale  alutaceous,  gills  brownish.) 

Gregarious.  On  ground  in  Ioav  frondose  woods.  Near  Detroit. 
September  and  October.     Infrequent. 

Related  to  L.  lenticularis  (Amanita  Icnticularis  Fr.),  and  is  per- 
haps its  American  counterpart.  Our  plants  dift'er  in  lacking  the 
dark  green  drops  oozing  from  apex  of  stem  and  annulus,  (see  Quelet 
and  Battaile,  Flora  Monographic  des  Amanites  et  des  Lepiotes, 
1902),  and  in  character  of  stem  which  is  said  to  be  stuffed  or  hol- 
low and  floccose-scaly  in  the  European  plant.  Quelet,  Ricken  and 
Battaile  give  the  sjjores  6  to  8  micr.  It  also  differs  from  L.  persoonii 
Fr.  in  stem  and  gill  characters.  I  have  dedicated  it  to  the  ener- 
getic student  of  mushrooms.  Dr.  O.  E.  Fischer  of  Detroit,  who 
found  it. 


CLASSIFICATION   OF  AGARICS  631 

667.     Lepiota  delicata  Fr.  var. 

Syst.  Myc,  ISiil. 

Illustration:     Fries,  Icoues,  PI.  15,  Fig.  2. 

PILEUS  2-4:  cm.  broad,  tliiu,  subumbonate,  campanulate-expand- 
ed,  with  a  coutinuous,  separable,  suhfiscid  cuticle,  delicately  pink- 
colored,  sometimes  shading  to  white  on  margin,  even,  radiately 
innately  silliy.  FLESH  pure  white,  unchanged  when  bruised,  thin, 
fragile.  GILLS  narrow,  close,  free,  somewhat  remote,  pure  white. 
STEM  5-!J  cm.  long,  3-5  mm.  thick,  tapering  upwards  from  a  sub- 
clavate  bulb.  dry.  fjlahrous,  curved  or  straight,  soft,  stutled.  AN- 
NULUS  membranous,  thin,  subpersisteut,  white,  median,  at  length 
pendant.  SPOKES  5-0.5x3-4  micr.,  elliptical,  subacute  at  ends, 
white,  smooth.  CYSTIDIA  on  edge  of  gills  subcylindrical,  cluster- 
ed, numerous,  7x4.5  micr.,  none  on  sides  of  gills;  basidia  -l-spored. 
ODOR  and  TASTE  none. 

(Dried:  Annulus  snotc-irhite,  stem  and  gills  pale  alutaceous,  cap 
pink  with  brownish  umbo.) 

Gregarious.  On  the  ground  in  swampy  woods  of  elm,  etc.,  also 
under  hemlock  in  ravines.  New  Kic-hmond.  September.  Infre- 
quent. 

L.  (jl)Hl(i  \'k.  dilVcrs  in  its  viscid  stem  and  more  tawny  pileus; 
the  spores  arc  similar.  It  is  ajtparcntly  much  like  L.  incarnata 
Clem,  and  /..  ruU  scrns  Morg.  The  ijrcscncc  of  a  separable  gelatin- 
ous cntirlc.  the  unchangeable  llesh,  and  the  cyslidia  distinguish  it 
from  these.     A   hot  liouse  \ai-iety  is  said  to  (tccnr  in   I'hirope. 

Section  III.  CI jijn olnriiic  Stem  cjolhed  at  tirst  by  a  Ihiceose 
or  filamentous  siieath.  lMle\is  [n  iiinose,  IhM-cdse  or  ajiiMessed  scaly, 
the  cuticle  at  first  continuous. 

668.     Lepiota  clypeolaria  l"r.     (Sisi-EcTKn) 

Sys.   Mycui..    isi'l. 

IJinstiatiuns :      I'lics.    Icunrs.   I'l.    II.   I'ig.  2. 
.\.   \'.  Slate  .\Ins.   i;c|.'i.  :.l.   I'l.  7<;.   I'.mi. 
<!illet.  ( 'ham|»ii:nnns  ilc    i'lancc.    Nu.    ll»i. 
Kickeu.    lUiltleipilz*'.    i'l.    S."..    I'i^.    L'. 
IMalc  C.X.WI  I  I    of   ihi^    Iv'ciH.it. 

IMLIirS  "jr.  (III.   hiiiad.  caiii|iaiiula!c  iftn\e\    lu  cxpanilcd.   olttiise 
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or  unibonate,  floccose-scaly,  even  or  striate  beneath  the  scales  on 
margin  when  old,  color  of  scales  variable :  white,  yellowish^  rufous- 
ochraceous  or  ochre,  the  disk  often  darker,  brown  or  reddish-brown, 
white  beneath  scales,  margin  often  appendiculate  from  remnants 
of  the  veil.  FLESH  white,  thin,  flaccid.  GILLS  free,  close,  white, 
narrower  in  front,  edge  minutely  flocculose.  STEM  slender,  3-10 
cm.  long,  3-5  mm.  thick,  equal  or  tapering  upward,  sheathed  up 
to  the  evanescent,  floecose  annulus,  by  soft,  loose,  floccose,  white  or 
yellowish  scales  or  tomentum,  hollow,  fragile,  whitish  under  scales 
and  at  apex.  SPORES  very  variable  in  size,  even  in  the  same 
specimen,  10-16  x  4-6  micr.,  subfusiform,  elongated-elliptical,  broader 
at  the  distal  end  or  symmetrical,  etc.,  smooth,  white. 

(Dried:  Pileus  pale  ochraceous  or  rufous-tan;  stem  covered  by 
a  white  floccose  sheath.) 

Scattered.  Ground  or  debris  in  woods.  Marquette,  Bay  View, 
Ann  Arbor,  New  Richmond ;  throughout  the  State.  July  to  October. 
Frequent. 

There  is  much  uncertainty  among  all  mycologists  concerning  the 
limits  of  this  species.  L.  metiilaespora  is  said  to  be  a  very  similar 
plant.  Studies  so  far  made,  both  of  the  European  and  American 
plant,  seem  to  have  increased  the  confusion.  Some  (Morgan, 
Mycol.,  Vol.  12)  give  the  spores  of  L.  clypeolaria  15-20x5-6  micr., 
and  L.  metulaespora  9-12x4-4  micr.  Others  (Beardslee,  Jour. 
Mycol.,  Vol  13,  p.  26,  1907)  reverse  this.  The  spore-sizes  of  the 
Michigan  specimens  overlap  both.  I  have  so  far  found  none  with 
spores  18-20  micr.  long,  but,  of  course,  shorter,  immature  spores 
are  always  present.  Most  European  authors  omit  the  spore-size 
of  iv.  clypeolaria  Massee  (Massee,  European  Fungus  Flora  Agaric- 
acea3,  1902)  gives  15-16  micr.  for  L.  metulaespora,  whicli  is  close 
to  ours;  for  L.  clypeolaria,  he  gives  6  micr.  Peck  (Peck,  N.  Y. 
State  Mus.  Rep.  54,  1901,  p.  173)  has  come  to  the  conclusion  that 
there  is  no  essential  difference  except  the  striatious  on  the  cap  of 
L.  metulaespora;  this  is  hardly  a  specific  distinction.  A  number 
of  varieties  have  been  split  from  these  species,  (Quelet  &  Battaille, 
Flore  des  Amauitos  et  des  Lepiotes,  1902,  p.  GH)  and  they  are 
evidently  very  variable  in  color,  and  this  may  be  true  of  the  spores 
within  certain  limits.  For  the  present  we  will  use  one  name  for 
all  the  forms. 
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669.     Lepiota  felina  Fr. 

Hym.  Europ.,  1874:. 

Illustrations :     Pat.,  Tab.  Aualvt.,  No.  505. 
Ricken,  Bliitterpilze.  PI.  86,  Fig.  3. 

PILEUS  3-5  cm.  broad,  cainpaniilate-couvex,  siibumbonate.  whit- 
ish under  the  numerous  subtomentose  or  floccose  hlacJcish  scales. 
FLESn  white,  thin.  GILLS  free,  close,  rather  narrow,  white. 
STE;M  slender,  equal  or  tapering  upward,  base  with  slight  bulb, 
hollow,  whitish,  clothed  below  by  floccose,  brown  or  blackish  scales. 
ANXULUS  slight,  evanescent,  inferior  or  median,  sometimes  tinged 
black  on  edge.  SPORES  0-8.5x4-5  micr.,  elliptic-ovoid,  white; 
basidia  -i-spored. 

On  the  ground,  hemlock  woods.  Bay  View.  August-September. 
Infrequent  or  rare. 

Distinguished  from  L.  clypeolaria  by  its  spores,  from  L.  cristata 
by  the  blackisli  scales  and  floccose  stem.  SPORES  8-10  x  3-1  micr., 
as  given  by  Ricken.  The  Michigan  plant  may  be  L.  fuscosquamca 
Pk, 

Section  IV.  Asprrac.  Pileus  fibrillose-scaly  at  first,  then  with 
pointed,  or  ]»yramidal  or  fasciculate,  erect  or  squarrose  scales  or 
warts;  stem  variously  sheathed  or  glahr«*scent. 

670.     Lepiota  acutaesquamosa  l"r. 

Epicri'sis.  18:u;:;s. 

Illustrations:    Il.ird's  .Muslirooiiis.  I-'ig.  .".S.  |i.  55  ( I'l-om  Midiigiin 
plants). 
Gillet,  Chami)ignons  dc  I'rancc.  No.   10!). 
Michael.  Fiihrcr  f.  PilzfrcMMKh',   III,  No.  122. 
Ricken.  Bliitterpilze.  PI.  S<;,  Fig.  1    (as  />.  friesii). 

I'lLI^FS  5-15  cm.  bi-ond,  soft,  ;it  lirst  subhemispherical  then  con- 
vex i-xpanded,  obtuse.  cNcii.  at  tii'sf  coNcrciI  l»y  a  soft  tawny  or 
pale  niuber  tomentMiii  wliidi  nsiiMJiy  breaks  uj*  into  i)i-o\vii  or 
rufoMs-brown,  jxjintrd,  in/raniidal,  erect  scales  or  inirts,  the  tips  of 
which  becoiue  blackish,  ai-e  crowd(Ml  and  darker  on  disk,  the  cracks 
showing  the  while  flesh  beneath,  margin  extending  beyond  trills. 
FLi:SIl    white,    nioderalelv    thick.      < !  I LLS    croudrtf ,     fice.     iMther 
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iiaiTOw,  thin,  not  forked,  white  becoming  dingy,  edge  serratulate. 
STEM  6-12  cm,  long,  G-12  mm.  thick  above,  tapering  upward  from 
a  bulbous  base,  sometimes  equal  and  subbulbous,  stuffed  to  hollow, 
soft,  whitish,  at  first  covered  by  the  fibrils  of  the  veil,  with  scat- 
tered brown  squamules,  terminating  in  a  floccose-fibrillose,  often 
oblique  and  broken,  rather  evanescent  ANNULUS.  SPORES 
elongated  oblong,  smooth,  white,  7-9  x  2.5-3  micr.  ODOR  and 
TASTE  not  marked. 

(Dried:     Cap,  gills  and  stem  alutaceous  to  wood-brown.) 
Gregarious.     On  the  ground  or  on  very  rotten  wood    in    forests,. 
on  flowerbeds,  conservatories,  etc.     Ann    Arbor,    Bay    View,    New 
Richmond.     September.     Frequent. 

Much  the  appearance  of  the  next  two  species;  separable  with 
certainty  from  L.  fricsii  by  its  entire  gills,  from  L.  asperiila  by  the 
spores.  The  veil  is  composed  of  silky  filaments  woven  into  a  mem- 
brane which  is  at  length  lacerated  vertically  so  as  to  appear  like  a 
"cortina"  of  the  genus  Cortinarius. 

671.    Lepiota  friesii  Lasch. 

Epicrisis,  1S36-1838. 

Illustrations:     See  Hard's  Fig.  of  L.  acutaesquamosa,  which  it 
imitates  in  appearance. 
Marshall,  Mushroom  Book,  1902,  op.  p.  65. 

The  description  of  the  preceding  species  is  suflScient  for  all  the 
characters  except  the  following:  GILLS  very  narrow,  adundantli/ 
forked,  very  crowded.  SPORES  6-9  x  2  micr.,  narrowed  at  one 
end,  smooth,  white,  elongated-oblong  to  subfusiform.  Sterile  cells 
on  edge  of  gills  as  in  the  preceding  species.  Habitat,  etc.,  same  as 
in  L.  acutaesquamosa. 

Ann  Arbor,  Houghton,  Munising,  New  Richmond. 

The  spores  in  our  plants  are  narrower  than  in  L.  acutaesquamosa^ 
whicli  may  be  a  constant  character.  The  forking  of  the  crowded 
gills  is  very  marked.  The  ])ointed  warts  are  crowded  on  the  disk, 
or  may  be  scattered  over  the  entire  surface  of  the  pileus.  and  easily 
rubbed  off. 
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672.    Lepiota  asperula  Atk. 

Atkinson,  Mushi-ounis,  p.  8-!,  lUOO. 
Illustration:     Ibid,  I'l.  lm;.  Fig.  84,  p.  8i*. 

PILEUS  14.5  cm.  broad,  eaiiipanulate-couvex  to  expanded,  ob- 
tuse, "hair-brown  to  olive-brown"  or  (.)ehraceous-brown,  cuticle 
lueaking  up  into  erect,  rather  pointed,  blackish-brown  warts,  more 
numerous  on  disk,  sometimes  subconccntricaUij  r'nuosc,  not  striate. 
FLESH  white,  thickish,  scissile,  rather  fragile.  GILLS  free,  rather 
narrow  to  medium  width,  crowded,  white  becoming  dingy,  not 
forked,  edge  minutely  eroded.  STEM  2-C  cm.  long,  i-G  mm.  thick, 
cylindrical  above  the  bulbous  base,  stuffed  by  fibrils,  then  hollow, 
covered  at  first  by  the  loose,  silky  or  librillose  veil  which  collapses 
at  the  pileus  and  terminates  on  the  stem  by  an  evanescent  AN- 
XULUS,  glabrous  or  librillose  above  annulus,  below  annulus  some- 
times minutely  brown-squamulose.  SPORES  minute,  4-5  x  2-3.5 
micr.,  oblong,  smooth,  white.  Basidia  -l-spored;  sterigmata  slender. 
No  cystidia.    ODOK  and  TASTE  not  marked. 

(Dried:   Like  L.  acutaesquuinosa  and  L.  friesii.) 

Gregarious.  Hemlock  or  mixed  woods,  on  the  ground  among 
debris.  Bay  View,  New  Richmond.  August-September.  Infre- 
quent. 

Differs  from  L.  acutacaquainosa  in  minute  spores,  and  smaller 
size.  Probably  often  confused  with  tliat  species  and  ditliciilt  of 
separation  from  it.  The  Ncil  is  sometimes  quite  ((tiiiuus  and  ckIi- 
webby. 

673.     Lepiota  acerina  Tk. 

N.  Y.  Mus.  j:<'p.  r.i.  |).  L's;:.  is!>s. 

riiJ-^'S  \'2.~>  (III.  lii(»ad.  convex  llieii  expanded,  covered  with 
taw  iiy  or  pale  iiilous  Inow  n.  appressi'd.  libiilbise  or  lloccose  scales, 
ilarkei-  and  ei-eet  and  jiointed  (»ii  the  disk,  margin  escii.  I'LIISII 
thin,  white.  GILLvS  free,  elose.  tliiii.  ratlier  liroad.  white  or  wliitisli. 
edge  niinntely  limltriate.  STI'.M  "_'  I  cni.  long,  l.Ti  I  nini.  tiiiek. 
stlllfeil  to  Indlow.  e(|ii;il  or  sji^litiy  biilbons.  coNcred  u]"  to  ilie  ob- 
solete .WXILIS  lt\  small,  ilark.  tilirillose  scales  colored  like  those 
of  jiilens.  S1'()I{1]S  S  II  inirr.  long.  :',  I  micr.  wide,  oliliipiely 
ajiicnlate  and  tiiincate  at  one  end,  nanowrd  lo\\;ird  other  end, 
siiiootli,    wliile;    sleiile    cells   on    ed:^e    of   ;^il!s    cl.nate. 
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(Dried:     Pileiis  and  gills  umber  or  fuscous-brown.) 
Gregarious.    On  very  decayed  wood,  in  woods   of   maple,   bircli, 

hemlock,  etc.     Houghton,  Munising,  Bay  View,    New    Richmond. 

July,  August  and  September.     Infrequent. 

Shape  of  spores  like  those  of  L.  houdieri  Bres.  (see  Tab.  XLVI, 

Fungi  Trid.),  but  different  in  other  respects.    L.  cristata  has  similar 

spores. 

Section  V.  Granulosae.  Pileus  and  stem  granular,  furfuraceous, 
pulverulent  or  minutely  warty. 

674.    Lepiota  granosa  Morg. 
Jour.  Cincinnati  Soc.  Xat.  Hist.,  1883. 

Illustrations:    Marshall,  Mushroom  Book,  PI.  12,  op.  p.  63,  1905. 
Hards,  Mushrooms,  PI.  YIII,  Fig.  36,  p.  52. 
Plate  CXXIX  of  this  Report. 

PILEUS  5-9  cm.  diam.,  ovate  then  convex-expanded,  umbonate 
or  obtuse,  ochraceous  to  fulvous,  furfuraceous-granulose,  rugose- 
ivrmkled  to  almost  even,  margin  regular  or  undulate.  FLESH 
thick,  whitish  or  tinged  ochraceous.  GILLS  narrow,  crowded,  ad- 
nate,  sometimes  subarcuate,  whitish  to  ochraceous.  STEM  5-10  cm. 
long,  8-15  mm.  thick,  equal  or  tapering  upward  from  the  clavate 
base,  straight  or  curved,  fibrous-stuffed  to  hollow,  peronate  by  fur- 
furaceous or  floccose  scales,  colored  like  the  pileus  and  terminating 
above  in  a  rathe)-  large,  flaring  or  reflexed,  memhranoiis,  persistent 
ANXULUS,  yellowish  within,  pallid  or  brownish  above  the  annulus. 
SPORES  smooth,  white,  4-5x3  micr. 

Gregarious  or  subcaespitose.  On  rotten  wood;  maple,  birch  and 
beech  woods.    Marquette,  Bay  View.     September.     Infrequent. 

In  size,  it  stands  at  the  head  of  this  group.  It  is  easily  known 
hj  its  large,  persistent  annulus.  It  differs  from  L.  amiantliina  in 
size  and  the  character  of  sheath  and  annulus. 

675.     Lepiota  rugoso-reticulata  Lorin. 
Oest.  Bot.  Zeitschrift,  1879. 

PILEUS  1-1  cm.  broad,  convex,  rugose-reticulate,  covered  with 
dense,  glistening  granules,  pale    cinnamon-brown,    tinged    reddish, 
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mostly  uiiicolorous,  margin  appeudiculate.  FLESH  thick,  ichite. 
GILLS  adiirtte,  sometimes  siibdecui-reut,  crowded,  rather  narrow, 
whitish,  edge  entire.  STEM  4-7  cm.  long,  o4  mm.  thick,  equal  or 
tapering  upward,  solid,  peronate  with  cinnamon-  or  reddish-brown 
floccose  scales,  terminating  in  an  \nco)nplctc  or  obsolete  ANNULUS, 
pallid  above,  white-mycelioid  at  base.  SPOKES  4-5.5x3  micr., 
smooth,  ovoid,  apiculate.     ODOK  not  noticed. 

(Dried:  Pilens  pale  brick-red,  gills  alutaceous,  stem  white-my- 
celioid at  base.) 

Gregarious.  On  mosses,  low  woods  of  white  birch  in  northern 
Michigan,  elm.  etc.,  in  south.  Ann  Arbor,  Marquette.  August- 
September.     Infrequent. 

This  species  resembles  L.  (frdindosa  in  color,  etc..  but  differs  in 
its  slender  stem  and  rugose  jdleus;  it  approaches  L.  (jranosa  in 
pileus  characters  but  is  small  and  the  annulus  is  rarely  persistent. 
It  differs  from  L.  amianthina  in  its  lack  of  an  umbo,  and  its  small 
spores. 

676.     Lepiota  adnatifolia  Pk. 
N.  Y.  State  Mus.  Bull.  54.  p.  947,  10(L\ 

I'lLEUS  L'.5  cm.  broad,  broadly  convex,  granulose  to  warty  or 
scaly  on  disk,  dark  ferruginoitsred,  not  umbonate,  even,  margin  ap- 
I)endiculate.  FLESII  white.  GILLS  <i(ln(if<\  close,  narrow,  thin, 
whitish,  edge  entire.  STEM  2-4  cm.  long,  4-(;  mm.  thick  above, 
tapering  upward  from  a  davate  ba.se,  solid,  jieronate  by  reddish  or 
^vhitisll  squamules,  and  Ici  niinating  in  an  cNancstcnt  (iinniliis, 
apex  while  or  tinged  pink.  SPOKES  minute.  5-5.5  x  l.'.5-:i  micr., 
o\al()blong,  slightly  cnrvctl  in  one  view.  CVSTIDIA  very  slender, 
hyaline.  ;ib<»n(  50  micr.  long,  ."!  niici-.  ihick.  sulx  ylin«li-ic;il.  ;i]i(*x 
caj»|tc(l  by  conical  co\H'i-ing.  somclinics  inrrciiucnt  oi-  cniiit'ly  l;irU- 
ing,  on  ('i]ii('  and  si<Ics  of  gills.     ODOK   slight. 

On  dcltris  nr  <it'c;iy('d  logs  in  wdods  of  licinlocU.  ni;i|il('.  etc.  New 
Kichniond.  Ann   Ai-boi-.      Scptcndtcr  ( Jctubcr.      Karc. 

hilVcrs  from  /..  a niiaiilhiiKi  :iiid  /,.  (/niii iilosu  in  the  pii'scncc  of 
cvslidi;!  ;ind  l;icU  (if  :in  nnilnt.  :in<l  l»y  its  colui-.  Tlit'  spores  are 
sin;illei-  lh:in  given  by  I'eeU.  The  main  pai-I  (if  the  cap  is  cuvcred 
closely    with    a |i|iress(.il.    Ilai.    lomentose    warts. 
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677.     Lepiota  granulosa  Fr. 

Syst.  Myc,  1821. 

Illustrations:     Patouillard,  Tab.  Analyt.,  No.  Gil. 
Kicken,  Bliitterpilze,  PI.  81,  Fig.  3. 
Cooke,  111.,  PI.  18,  Vol.  I. 

PILEUS  3-6  cm.  broad,  ovate  then  convex-expanded,  obtuse  or 
subumbonate,  furfuraceous-granular,  often  radiately  wrinkled, 
ochraceous  tinged  hrick-red,  but  varying  to  butf  or  dark-rufous  with 
a  hoary  lustre.  FLESH  thin,  white,  rufescent.  GILLS  adnexed, 
rounded  tehind,  close,  medium  width,  white.  STEM  short,  2-5  cm. 
long,  4-8  mm.  thick,  stuffed  to  hollow,  equal  or  tapering  upward, 
granulose  to  floccose-scaly  and  pale  reddish  up  to  the  slight  evane- 
scent annulus,  whitish  at  apex.  SPORES  minute,  4-5  x. 3-3.5  micr., 
ovate,  smooth;  cystidia  none. 

(Dried:  Cap  and  scales  of  stem  rufous-ochraceous,  gills  ochra- 
ceous-alutaceous. ) 

Gregarious  to  subcaespitose.  On  leaf-mould,  mosses,  etc.,  in 
open  woods  of  maple,  oak,  hemlock,  etc.  Ann  Arbor,  Marquette, 
New  Richmond.     August-October.     Local  but  frequent. 

The  spores  are  smaller  than  given  by  Patouillard  (Tab.  Analyt.) 
and  Quelet  and  Battaille  (Flore  des  Am.  et  des.  Lep.).  Hennings 
in  Engler  &  Prantl,  however,  gives  the  size  as  found  in  American 
plants.  Also  our  plants  are  usually  shorter  and  thicker  stemmed 
than  the  figures  of  Patouillard  and  Cooke  would  indicate,  i.  e.,  the 
plant  is  more  squat,  except  possibly  when  it  grows  in  low,  wet 
situations.  It  approaches  other  species,  like  L.  cliarcharias  and  L. 
amianthina,  which  were  formerly  called  varieties  of  it.  There  is 
a  hoary  sheen  to  the  granularity  on  the  cap,  by  which  one  may 
know  it.  The  way  the  gills  are  attached  distinguishes  it  from  the 
three  preceding  species. 

678.     Lepiota  pulveracea  Pk. 
N.  Y.  Mus.  Rep.  54,  p.  144,  1900. 

"PILEUS  1-2.5  cm.  broad,  hemispheric  then  convex-expanded, 
pulverulent  or  minutely  granulose  and  squamulose,  even,  tawny  or 
I)aler.  GILLS  adnexed,  close,  thin,  narrow,  yellowish-white.  STEM 
equal,  hollow,  sheathed  with  delicate    brownish,    small    granulose 
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scales  termiuating  in  the  obsolete  AN>'ULUS,  pruiiiose  and  whit- 
ish at  apex."  SPOKES  minnte,  oblong-elliptical,  obscurely  curved, 
smooth,  white,  4-5.5  x  3  niicr. 

^Dried:  Cap  pale  fulvous,  stem  paler  with  scattered  floccose- 
squamules. ) 

Gregarious.  On  moss  growing  over  an  old  hemlock  log.  Mar- 
quette.    September.     Hare. 

The  spores  are  not  ovate  as  in  L.  granulosa,  and  the  adnexed 
gills  and  color,  etc.,  separate  it  from  L.  rugoso  reticulata .  The  dried 
specimens  lack  the  ricli  tints  of  the  others  of  this  group. 

679.     Lepiota  pusillomyces  Pk. 

N.  Y.  Mus.  Kep.  L'8,  p.  48,  1870. 
Illustration:     Ibid,  Plate  I,  Figs.  1-3. 

PILEUS  4-8  mm.  broad,  thin,  convex,  obtuse,  furfuraceous  or 
covered  icith  minute  granular  floccules,  white  or  nearly  so,  remains 
of  veil  clinging  in  granular  floes  to  edge  of  pileus.  TKAMA  of 
pileus  composed  of  vesicular  cells,  pulverulence  on  surface  also  of 
thin-walled  globular  cells.  GILLS  hroad,  free,  ventricose,  moder- 
ately close,  white.  STEM  1-3  cm.  long,  1-2  mm.  thick,  slender, 
equal,  stutled  with  fibrils,  rufescent  beneath  the  irltitr  nica]i)icss 
which  terminates  at  the  obsolete  ANNULUS.  SPORES  elliptic- 
oblong,  4-5x2.5-;'.   iiiicr..  siintoth,   while 

Single  and  scattered.  On  rich  soil  in  woods.  Ann  Arbor,  Bay 
View.     August.  ,  Infrtniuent. 

This  is  close  to  L.  seuiiniula  of  Europe,  and  may  be  the  same,  un- 
less th(?  microscopic  characters  are  shown  to  be  dilVerent.  Patouil- 
lanl  tignres  the  spores  of  /..  scmitnidn  more  o\ale  (hen  elliptical, 
but  other  authoi-s  give  the  latter  shape.  Tiiis  is  a  delicate  Lei»iota 
and  approaches  L.  cristatatrlhis  I'U.  which  is  <list inguished  l)y  the 
pinkish  tinge  usually  present  on  the  piit-us,  and  the  glabrous  stem. 


640  '  THE  AGARICACEAE  OF  MICHIGAN 

Section  VI.  Stihclypeolariae.  Pileiis  thin,  minutely  scaly,  prui- 
nose  or  pulverulent.  Aunulus  membranous,  persistent  or  evane- 
scent.    STEM  for  the  most  part  glabrous  or  denuded. 

680.     Lepiota  cepsestipes  Fr.     (Edible) 
Epicrisis,  1836-38. 

Illustrations :    N.  Y.  State  Mus.  Bull.  94,  PL  87,  1905. 
Hard's  Mushrooms,  Fig.  37,  p.  54. 
Gillet,  Champignons  de  France,  No.  414. 
Michael,  Flihrer  f.  Pilzfreunde,  Vol.  Ill,  No.  94. 
Plate  CXXX  of  this  Keport. 

PILEUS  2-8  cm.  broad,  thin,  oval  then  campanulate-expanded, 
obtuse,  soft,  at  length  umbonate,  striate-plicate  and  splitting  on  the 
margin,  covered  with  minute,  numerous,  mealy  or  wart-like  scales, 
which  are  often  brown,  elsewhere  white.  FLESH  white.  GILLS 
narrow,  free,  close,  white  then  ding}^,  thin,  edge  pruinose.  STEM 
4-12  cm.  long,  4-6  mm.  thick  at  apex,  tapering  upward  or 
often  somewhat  ventricose,  flexuous,  glabrous  or  occasion- 
ally with  floccose  particles,  hollow,  white.  ANNULUS  thin,  mem- 
branaceous, subpersistent,  white.  SPORES  oval-elliptical,  smooth, 
white,  9-10x5-7  micr.,  nucleate.     ODOR  and  TASTE  mild. 

Caespitose.  On  rich  soil  of  gardens,  conservatories,  etc.,  decay- 
ing straw-piles,  sawdust,  stumps,  or  decomposing  vegetable  matter 
of  any  kind.  Ann  Arbor,  Bay  View,  New  Richmond.  June-Septem- 
ber.    Not  common.     Edible. 

Often  in  dense  clusters.  Sometimes  the  pileus  is  yellow-tinged. 
The  name  refers  to  the  shape  of  the  stem  which  often  resembles  the 
enlargement  on  the  seed-stalk  of  the  onion.  The  plants  soon  droop 
and  collapse  in  the  wind.  Hennings  (in  Engler  and  Prantl)  says 
this  mushroom  was  introduced  into  Europe  from  Brazil  and  also 
states  that  at  first  there  is  a  small  sclcrotium. 

681.     Lepiota  rubrotincta  Pk. 
N.  Y.  State  Mus.  Rep.  35,  p.  155. 

PILEUS  2-0  cm.  broad,  ovoid  tlieu  convex-exi^anded,  obtuse  or  sub- 
umbonate,  the  unbroken  cuticle  at  first  even,  and  innately  fibrillose 
and  uniform  reddish-pink,  darker  or  reddish-brown    on.    disk,    at 


i 
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length  hrcak'iug  up  into  apprctsfscd  red  scales  and  limose.  FLESH 
white,  thill.  GILLS  tree,  narrow,  tapering  toward  stem,  crowded 
at  first,  less  so  after  expansion,  white,  edge  minutely  flocculose. 
STEM  4-9  cm.  long,  3-8  mm.  thick,  tapering  slightly  upward  or 
clavate  at  base,  stuffed  then  hollow,  even,  ea^ilij  splitting  Icngth- 
u'ise,  silky-fibrillose  or  glabrous.  ANNULUS  ivell-dcvcloped,  mem- 
branous, persistent,  edge  thiekish  and  often  tinged  red.  SPORES 
9x5  micr.,  but  variable,  often  larger,  narrow-elliptical,  apiculate; 
CYSTIDIA  on  edge  of  gills  about  o(»  x  (i  micr. 

(Dried:    Color  of  cap  red,  gills  dingy  white,  stem  pale  fuscous.) 
Scattered  or  singly.    On  the  ground  among  decaying  leaves,  mixed 
or  hardwood  forests.    Ann  Arbor.  Detroit,  New  Kiclimond.    August- 
Septembei-.      Infrwiuent. 

682.     Lepiota  cristata  Fr.  (Edible) 

Syst.  Myc.  ISi'l. 

Illustrations:     Atkinson,  Mushrooms,  Fig.  83,  p.  81,  1!)()0. 
Gillet,  Champignons  de  France,  No.  417. 
Patouillard.  Tab.  Analyt..  No.  504. 
Ricken,  Bliitterpilze,  PI.  84,  Fig.  3. 
Cooke,  111.,  '2U. 
Plate  CXXXl  of  this  Report. 

PILET'S  l.-'t^  cm.  broad,  lliiu.  ovate  then  cami»anulate-con\ ex  or 
♦•xpaiidcd,  oliiiisc  or  umbcdiatc.  cuticle  at  first  coutiuuous,  and  en- 
tirely dull  i-eddjsli  or  reddisli-bi-own,  then  brokfn  into  snidll  con- 
eriitric  rrddishhronn  .scnlcs  e.\ce]it  the  darker  umlto.  the  cracks 
white,  margin  often  denuded  of  cnticle.  I'ld^SlI  while,  thin. 
(rlLLS  free,  lathei-  chtse.  nariow  to  suhscnt  ricose.  white,  edge 
minutely  creindate.  STE.M  :;  ."•  em.  long.  1' .">  nun.  I  hick,  slentler. 
e(|ual,  h(dl(»\\  or  smiled  with  lo(»se  |iiih.  glabidus  or  silky  iiliiillose 
below  i-ing.  wliilish  u\-  iin;;e<|  t\\\\'j_\  lavender,  jiiukish  within.  .\\- 
MLiS  while,  small,  soon  broken  and  deciduons.  sr(H;i;S  somr 
what  wed;^!' shajied.  or.aiignlar.  sometimes  irregularly  liisiform  lo 
olilong.  (lepending  on  lln-  view,  white.  C.  7  \  .'.  I  mit  r.  (>hOl{ 
rathei-  disagreeable. 

(Dried:      Stem    infesccnl.   |iileus   brownish    to  alulaceons.  i 
Gregarious.     In  grassy  jilaces  or  on  the  gi-onnd  in  low   woods,  etc.. 
often   on    lawns.      .Ma  r(|Ut'i  te.    .\nn    .\i-Iioi'.    hclrojt.    liou;;lilon.    New 
Kichniond.  etc     •!  ul  v  nctoher.     < 'ominoii. 
M 
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An  effort  was  made  by  Morgan  (Jonr.  of  MycoL,  Vol.  12,  p.  244, 
1906),  to  separate  this  into  two  species,  C.  cristata  Fr.  and 
€.  angustana  Britz.  The  sei)aration  was  based  on  the  spores  and 
odor.  Our  plants  sometimes  have  angular  spores  and  no  odor,  and 
the  spores  vary,  even  in  the  same  plant.  Atkinson  (Mushrooms, 
1900,  p.  92)  has  already  pointed  out  that  they  are  identical.  The 
odor  seems  to  be  strong,  weak  or  absent  under  different  conditions. 
The  pileus  may  be  as  much  as  5  cm.  across. 

683.     Lepiota  alluviinus  Pk. 
N.  Y.  State  Mus.  Kep.  35,  p.  157,  1884. 

"PILEUS  1-3  cm.  broad,  thin,  convex  or  plane,  sometimes  re- 
flexed  on  margin,  ivkite,  adorned  ivith  minute  pale-yellow  hairy  or 
fihrillose  scales.  GILLS  free,  thin,  close,  white  or  yellowish. 
STEM  2-4  cm.  long,  2-3  mm.  thick,  slender,  fibrillose,  whit- 
ish or  pallid,  slightly  thickened  at  the  base.  ANNULUS  slight, 
subpersistent,  often  near  the  middle  of  the  stem.  SPORES  ellipti- 
cal, 6-7.5  X  4-5  micr." 

Alluvial  soil  among  weeds  and  shrubs.  East  Lansing.  August. 
Reported  by  Longyear. 

"In  drying  the  whole  plant  assumes  a  rich  yellow  hue." 

684.     Lepiota  miamensis  Morg. 
Jour.  Cincinnati  Soc.  Nat.  Hist.,  1883. 

PILEUS  2-4  cm.  broad,  soft,  convex-expanded,  subumbonate, 
even,  fihrillose-scaly  except  disk,  tchite,  disk  sometimes  brownish. 
FLESH  white,  very  thin,  fragile.  GILLS  free,  rather  hroad,  round- 
ed behind,  ventricose^  tchite.  STEM  3-5  cm.  long,  2-4  mm.  thick, 
slender,  hollow,  subequal,  glabrous  or  pruinose  at  apex,  often  com- 
pressed, ivhite.  ANNULUS  thin,  fragile,  subpersistent,  median. 
SPORES  oblong-oval,  5-6  x  3-3.5  micr.,  white. 

(Dried:  Pileus  whitish,  with  brownish  center,  gills  dingj^-white, 
-stem  pallid.) 

Singly  or  few.  On  the  ground  in  ricli  woods  among  leaves.  Ann 
Arbor.     September.     Rarely  found. 

Apparently  similar  to  L.  alluviinus,  differing  in  lack  of  yellow 
color,  especially  on  drying,  and  rather  broad  gills. 
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685.     Lepiota  cristatatellus  Pk. 
N.  Y.  «tate  Mus.  Kep.  ol,  p.  31,  1879. 

PILEUS  5-8  mm.  broad,  soft,  oval  then  convex,  covered  by  min- 
ute graniilar-mealine.ss,  at  first  tinged  pink  all  over,  then  white  with 
pinkish  disk,  margin  mealy.  GILLS  free,  white,  medium  broad, 
rounded  behind,  subventricose,  suhdistant.  STEM  2-3  cm.  long, 
1  mm.  thick,  slender,  equal,  hollow  or  stuffed  .with  librils,  whitish, 
subglabrous  below  the  evanescent  ANNULUS,  pruinose  above. 
SPOKES  minute,  subelliptical,  4-5  x  3  micr.,  smooth,  white. 

Scattered.  In  low.  moist  woods,  on  mosses,  etc.  Ann  Arbor, 
Bay  View,  New  Richmond.     September.     Frequent. 

A  small  Lepiota,  near  L.  pusillomyces,  from  which  the  pink  of 
the  cap  and  the  white  stem  seem  to  distinguish  it  so  that  the  two 
are  quite  easily  recognized  in  the  field,  L.  cristatellus  is  also  said 
to  have  narrower  gills,  and  its  stem  is  usually  glabrous,  while  L. 
pusillonnjccH  has  l)road  gills  and  a  mealy  stem  below  the  annulus. 

Section  VII.  Procerae.  Pileus  thick  and  fleshy,  the  cuticle  com- 
monly broken  into  large  scales  (continuous  in  L.  naucina  in  most 
casesj  ;  annulus  thick,  mostly  movable. 

686.     Lepiota  procera  Fr.     (I'dihle) 

Syst.  Myc,  1821. 

Illustrations:     Atkinson,  Mushrooms,  PI.  25,  Fig.  81.  \>.  TH. 
Peck,  N.  Y.  State  Mus.  Rep.  48,  PI.  18,  1800. 
Hard,  Mushrooms,  PI.  VI,  Fig.  32,  p.  4G. 
Fre(Mii;iii.  .Minn.  I'hini   Diseases,  Fig.  18,  p.  39,  1905. 
Mcllvaine,  Amcr.  Fungi,  PI.  XTII.  p.  :\\. 
i'lics.  S\(*rig.  iitl.  u.  gill.  S\;inip..   I'l.  ;;. 
Mi(li;i('|.    I-'iilii('i-   r.    I'ilzl  rcuiKlc.    No.   ."i."!. 
(lillcl.  <  "li;ini|»ignons  dt-  France,   No.    I2I». 
Ki<Ucn.   i:i;iti.M-|.iI/('.   IM.  S;t,   I-'ig.    I. 
Plate  ("X.X.X  I  I    ..r  liiis   IJepoil. 

i'livi'II  S  si.")  cm.  IiIo.hI.  rl  lipl  ic  o\  ;i  Ic  licrorr  o|irnillg.  llieii  (Mill- 
J»;inill,i  le  coiix  f\  to  siilM'.\|i;iii(|e(|.  it  inhniuiti  ,  ;it  til'st  coxcred  with  a 
reddisli  Iduw  II  or  iimlier  ludw  ii  nitirlr,  irliiih  hrraLs  up  into  lar(fr 
hroun  .scah  s  or  jxilrln  s  diii'ing  e.xpansion  of  jdleus,  with  smaller 
floccoae  scales  between  and  exposing  the  white  llesh  benciith,  cuticle 
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ou  umbo  often  continuous.  FLESH  thick,  white.  GILLS  free^ 
remote  from  stem,  hroad  anteriorly,  narrowed  behind,  thin,  close, 
white  or  tinged  pink,  broAvuish  in  age,  edge  flocculose.  STEM  15- 
30  cm.  long,  cylindrical  or  tapering  upward  from  a  bulb,  6-12  mm. 
thick  above,  apex  sunk  deep  into  the  flesh  of  the  pileus  as  into  a 
socket,  hollow  or  stuffed  with  delicate  long  fibrils,  surface  layer 
hreakinf/  up  into  small  'brownish  scales,  or  furfuraceous  so  as  to  ap- 
pear variegated,  white  beneath  and  within.  ANNULUS  movable, 
thick,  formed  of  the  firm,  membranous  veil  which  breaks  away  early, 
its  outer  and  lower  surface  covered  with  small  brown  scales,  repre- 
senting a  continuation  of  the  cuticle  of  the  pileus  at  a  very  early 
state.  SPOKES  14-18x9-12  micr.,  elliptical,  smooth,  white;  no 
cystidia  found.  Sterile  cells  on  edge  of  gills,  numerous,  35-45  x  10- 
15  micr.,  subcylindrical. 

(Dried:  Pileus  buff  Avith  fuscous  scales,  stem  pale  fuscous,  gills 
dingy-buff. ) 

Solitary  or  gregarious.  On  the  ground,  in  meadows,  pastures,, 
open  woods,  or  preferably  in  pastured  clearings.  August,  Septem- 
ber, October.     Throughout  the  State.     Edible. 

Its  long  stem,  movable  annulus  and  shaggy,  spotted  cap,  distin- 
guish it  from  all  others.  Its  height  is  often  surprising,  sometimes 
reaching  a  foot  and  a  half,  with  a  cap  six  to  ten  inches  broad.  Its 
cap  is  delicious,  when  after  removing  the  scales,  it  is  fried  in  butter. 
Its  distribution  is  world-wide. 

687.     Lepiota  morgani  Pk.     (Poisonous) 
Botanical  Gazette,  Vol.  4,  1879. 

Illustrations:     Hard,  ^kluslirooms,  1908,  PI.  VII,  Fig.  35,  p.  50. 
Mcllvaine,  -Amer.  Mushrooms,  1900,  PL  XIV,  p.  36. 
Plates  CXXXIII  and  CXXXIV  of  this  Report. 

PILEUS  10-20  cm.  broad,  at  first  globose  then  convex  and  ex- 
panded, cuticle  at  first  continuous,  buff  to  pale  umber,  soon  broken 
up  except  on  disk,  into  irregular  scales  or  patches,  which  are 
drawn  apart  and  disappear  in  part.  FLESH  thick,  firm,  white. 
GILLS  free,  remote  (4-5  mm.)  from  stem,  close,  rather  broad, 
ventricose,  at  first  ichite  thru  chaugiug  to  dull  green.  STEM  stout, 
10-20  cm.  long,  1-2  cm.  thick  above,  2-4  cm.  at  base,  tapering  upAvard 
from  a  clavate  base,  stuffed  Avith  fibrils,  hard  and  firm,  glabrous, 
wliitisli   or  grayisli-Avliite  to  pale  und)er.     AXXULUS   thick,  mor- 
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able,  superior,  toiigliish  but  soft.  SPORES  bright  to  dull  green  in 
mass,  subelliptieal,   obliquely   apiculate.   D-lL'  x  US   niicr.,   nucleate. 

Gfcyurious,  ofteu  iu  large  fairy  rings.  In  nieadow.s,  pastures 
and  open  woods.  In  soutliern  Michigan,  Ann  Arlxu-.  Fre(iuent 
but  local. 

Unsafe.  Eaten  with  impunity  by  some  persons,  but  others  sutler 
vomiting,  etc.  This  is  our  largest-capped  meadow  mushroom  known : 
it  attains  a  diameter  of  14  inches.  Its  large  size,  movable  ring 
and  greenish  spores  and  gills  distinguish  it.  The  underside  of  the 
ring  next  to  the  stem  is  at  tirst  covered  by  the  remains  of  the  cuticle 
which  was  continuous  with  the  pileus.  All  the  cuticle  of  the  pileus 
except  the  center  may  disappear.  The  young  margin  of  the  cap  is 
beautifully  torn-serrate  and  floccose  at  tirst.  Reports  have  come 
in  that  the  whole  plant  is  sometimes  green  or  greenish, 

688.     Lepiota  americana  Pk.     (Edible) 
X.  Y.  State  Cab.  Rep.  i*::.  p.  71,  1S72. 

Illustrations :     N.  Y.  State  Rep.  49,  Tl.  44,  ISOC. 
Atlcinson,  Mushrooms,  Fig.  Si*,  p.  80,  1900. 
Hard,  Mushrooms,  Fig.  ;54,  p.  49,  1908. 
Murrill,  :Myc(dogia,  Yol.  3,  PI.  49,  Fig.  (5. 
Mcllvaino.  Anu-r.  :Muslirooms,  PI.  XY,  p.  48,  1900. 

PIIvl'^FS  .'M(l  cm.  broad,  ()\;il('  llicii  coinex-expamliMl.  iiiiilxniiiic 
or  subund)onate,  cuticle  at  lirst  reddish-brown  and  continuous,  tlini 
broken  up  except  on  umbo  into  large,  scattered,  reddish  or  hay 
broirn  scaU's,  elsewhere  white  when  young  and  fresh  but  becoming 
diiigi/  rtti  in  age,  more  oi*  less  striate  on  iiiargiii.  l-'ivl^Sll  thin, 
while,  nddriiiiig  ulnii  hniisrd  or  in  agi  .  ( i  1  LLS  Irce.  clKse,  rather 
Iji-oad  in  Iront,  iiairowcil  l>eliiii(l.  white.  STl'l.M  7  1  "J  cui.  long,  4-(l 
mm.  thick  at  a|te.\,  lnjn  ring  n/nrurti  \roin  a  chinili-  hiisc,  sometimes 
fusilor'ni,  sinllcil  ihcii  linlldu.  ^l.ilti-diis.  white  hecuiiiiiig  i-eildish 
where  liainlh-d.  ANNi  Li  ."<  inlher  Liruc  iiieiiibra  iious,  Ihiccid, 
sometimes  iiio\;iliJe,  sometiines  e\  aiieseeiit.  SlM)lvlCS  ellipt  ic ovati'. 
.S-l(k\.")7  iiiin-..  iiiM  leale.   white.     ()|»(>K  and   '{'ASTI']   iiiihi. 

(hried:      Wlnde  plant    liiiged   ilnii    leil   or  siii(d;\  red.i 

Solitary  to  caesitilosc.  ()\\  lich  soil  in  grassy  places,  in  lields  or 
ar<Mind  old  stumps.  .\nn  .ViImm-  and  Lndiniilon.  August.  Ap- 
l)arenlly  i-are  in   .Mi<'hi;^an.      Mdilde. 

Ilresadola    iTab.  .\nal\t..  \  o|.  i',  p.  S.".  i   suggests  that  our  plant   is 
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the  same  as  the  European  L.  haematosperma  {Agaricus  liaeinato- 
sperma  of  Hymen.  Europ.),  as  well  as  L.  hadhaini  Berk.  In  these 
also  the  flesh  changes  to  reddish  in  age  or  on  drying.  The  French 
mycologists  (Quel,  and  Battaile,  Aman.  et  Lep.,  1902,  p.  73)  have 
taken  exception  to  this  view,  claiming  that  L.  haematosperma  ac- 
tually has  reddish  or  purplish  spores  when  mature,  while  L.  1)ad- 
Jiami  has  white  spores.  Hence  the  American  name  must  be  retain- 
ed. Our  plants  can  be  distinguished  from  our  other  Lepiotas  by 
this  character  of  the  flesh.  The  shape  of  the  stem  imitates  at  times 
that  of  L.  cepaestipes,  being  enlarged  just  above  the  base,  sometimes, 
however,  it  merely  tapers  from  the  very  bottom ;  in  the  former  case 
the  base  is  sometimes  short-pointed.  The  pileus  is  sometimes 
almost  entirel}^  white  when  fresh.  The  gills  and  flesh  may  assume 
a  yellow  tinge  at  first. 

689.     Lepiota  naucina  Fr.     (Edible) 
Epicrisis,  1836-38. 

Illustrations :    N.  Y.  State  Mus.  Rep.  48,  Plate  19,  1896. 
Gillet,  Champignons  de  France,  No.  428. 
Atkinson,  Mushrooms,  Figs.  79-80,  p.  76-78. 
Bresadola,  Fungh.  mang.  e.  vel.,  PI.  15. 
Mcllvaine,  Amer.  Mushrooms,  Plate  XY,  p.  44. 
Ricken,  Bliitterpilze,  PI.  84,  Fig.  2. 
Plates  CXXXY,  CXXXYI  of  this  Report. 

PILEUS  4-8  cm.  broad,  at  first  subglobose  to  ovoid,  then  convex 
to  subexpanded,  obtuse,  soft,  glabrous,  rarely  broken  into  scales  on 
the  surface,  white  or  smoky-white.  FLESH  white,  thick,  rather 
firm,  abruptly  thin  on  margin.  GILLS  free,  not  remote,  close, 
moderately  broad,  narrowed  behind,  white  at  first,  slowly  changing 
to  pinkish  then  dhigy-brown,  edge  minutely  flocculose.  STEM  5-10 
cm.  long,  6-12  mm.  thick  above,  tapering  upward  froni  a  thickened 
base,  sometimes  subequal,  stuffed  then  hollow,  glabrous  or  silky 
below  the  ring,  pruinose  above,  white  vithin  and  icithout.  AN- 
XULUS  formed  from  the  membranous  veil  and  outer  layer  of  stem ; 
the  latter  is  shown  peeled  off  up  to  the  ring  in  the  section  of  the 
young  plant  in  our  illustration.  It  is  white,  rolled  together  in  the 
form  of  a  collar,  persistent  and  superior,  in  age  it  often  becomes 
movable.  SPORES  elliptic-oval,  7-9  x  5-6  micr..  but  variable,  some 
longer,  occasionally  abnormal  and  then  spherical,  nucleate,  smooth^ 
white.    ODOR  and  TASTE  mild. 
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Gregarious.  Grassy  ground,  in  pastures,  fields,  roadsides,  and 
parks.  Ann  Arbor.  Marquette,  New  Eiebmond,  etc.  September- 
Xovember.     Coninion  tbrougbout  tbe  State.    Edihic. 

(Dried:  Gills  pale  cinnamon-brown  to  umber,  pileus  smoky- 
buff,  stem  buff  tinged  umber  or  fuscous-brown,  j 

It  seems  to  be  agreed  that  there  is  an  European  plant  like  ours 
with  elliptical  spores.  ( Beardslee,  Jour.  Mycs.,  Vol.  13,  p.  27,  1907.) 
Whether  there  is  also  one  in  Europe  with  uniformly  globular  spores 
is  as  yet  uncertain.  (Morgan,  Jour.  Mycs.,  Vol.  13,  p.  10.)  Our 
species  will  probably  be  known  henceforth  as  L.  naucina  instead  of 
L.  naucinoides  Pk..  a  name  it  has  held  so  long.  The  spores  vaiT  re- 
markably in  some  individuals,  while  in  others  they  are  quite  con- 
stant. All  our  specimens  had  mostly  elliptical-oval  spores ;  in  some 
cases  a  few  spheroid  spores  were  present,  but  such  occur  in  other 
mushrooms,  and  must  be  considered  abnormal.  This  is  one  of  the 
best  mushrooms  for  the  table.  Its  white  gills  and  veil  when  young 
might  lead  the  novice  to  think  it  to  be  an  Amanita.  The  stem  is 
firmer  and  lacks  remnants  of  a  volva,  and  the  gills  turn  brown  when 
heated  or  toasted,  while  in  Amanita  they  remain  white"  (Mcllvaine) . 
It  is  not  infested  by  larvae,  and  some  method  of  cultivation  is 
awaited  eagerly  by  mushroom  gardners.  Lcpiota  cxcnriiita  Fr., 
as  figured  by  Bresadola,  luis  tlie  same  general  apjtea ranee,  but  <liffers 
in  the  torn  surface  of  the  cap  near  its  margin,  in  the  bulblet  at  the 
base  of  the  stem  and  in  the  mucli  larger  spores,  which  measure  15-17 
X  U  micr. 

Armillaria  I'r. 
{  Fi'oui  llic  Tvatiu.  iii-iiiilhi ,  a  ring.) 

While  spdi'cd.  Sicui  continuous  wilii  the  hyiii('ii(»|)h(M'c,  pr(»\ided 
with  an  tniiiiiliis-.  \'(»]\a  none,  dills  adncxcd.  adiialc  or  decurrent, 
partly  with  a  diverging  Irania. 

Fleshy,  oltcn  compact,  lirni  niushnntins ;  cither  tcri'cst  rial  oi-  on 
wood  ;  mostly  autumnal. 

The  PILIOrS  is  cither  \  iscid  oi-  dry.  i:lalii-i>us  or  scaly,  ol'tcii  pro- 
\ided  with  a  separable  jtellicle;  the  surface  soiuetiines  ci-ackcil  in 
dry  weather.  .Most  of  the  rarei-  species  are  large  and  stout,  the 
|iileus  of  dull  shatles  of  coloi-:  whitish,  yellowish,  brownish  or  red- 
dish. The  margin  is  often  incur\-ed.  The  scales  on  the  |iilei  of 
sonu'  species  i-epresent  the  bi-oken  cuticle  wliich  is  continuous  with 
1he   \-eil    but    c<»ru!rete.     The  <iILLS   are    \arious!\     attached,    and 
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Fries  used  this  character  to  subdivide  the  genus  into  three  groups, 
e.  g.,  Tricholonuita,  with  sinuate-adnexed  gills;  Clitocybae,  with 
gills  attenuated  behind  and  subdecurrent;  Collvbiae,  with  gills 
equal.  No  examples  of  the  Collvbiae  are  known  from  the  State. 
The  stems  of  these  three  groups  are  normally  central.  With  Patouil- 
lard  (Les.  Hj'men.  Eur.,  p.  95)  it  seems  to  me  desirable  to  include 
here  a  fourth  group:  the  Pleurotoidae,  with  eccentric  or  lateral 
stem,  to  include  the  species  Armillaria  dryina  and  Ar^millaria  corti- 
cata.  The  gills  are  usually  white  but  may  turn  yellowish  or  be- 
come stained  in  age,  depending  on^the  species.  Some  species  possess 
a  gill-trama  with  diverging  hyphae,  but  in  other  species  the  hyphae 
are  parallel.  The  relationships  shown  by  this  character  in  this 
genus  are  not  yet  very  clear.  The  STEM  is  usually  stout;  in  A. 
iulhigera  it  is  marginate-bulbous  as  in  some  Cartinarii,  Usually 
it  is  solid,  and  often  peronate  by  a  more  or  less  persistent 
sheath  when  young,  later  scaly-spotted  by  the  breaking  up 
of  this  sheath.  The  VEIL  is  probably  double  in  such  species  as 
A.  caligata  and  A.  aurantia,  the  outer  veil  being  continuous  with 
the  cuticle  of  the  pileus,  the  inner  veil  closely  adherent  to  it  between 
the  margin  of  the  pileus  and  the  underside  of  the  young  gills.  It 
is  mostly  membranous,  but  inclines  to  a  cobwebby  or  fibrillose  text- 
ure in  A.  bulbigera  and  when  it  sheathes  the  stem  it  breaks  away 
from  the  margin  of  the  pileus  to  form  the  spreading  annulus.  Some- 
times it  is  lacerated  at  the  junction  of  cap  and  stem  and  parts  of 
it  may  remain  on  the  margin  of  the  pileus  so  that  the  pileus  be- 
comes appendiculate.  In  A.  niellea  the  veil  is  extremely  variable; 
it  is  usually  membranous,  but  sometimes  floccose-fibrillose  or  veiw 
thin  and  webby  so  that  no  annulus  is  formed  on  the  stem.  In  other 
characters  also  .1.  mellea  is  quite  variable.  The  SPORES  are  white, 
varying  much  in  shape  and  size;  in  most  species  they  are  small 
and  almost  spherical;  in  some,  as  in  A.  macrospora  Pk.  from 
Colorado,  they  are  elliptical  and  measure  10-15  x  6-8  micr.  Several 
species  have  a  distinct  ODOR;  that  of  A.  nardosmia  Ell.  is  said  to 
resemble  oil  of  almonds ;  that  of  A.  viscidipes  Pk.  is  strong  and  pene- 
trating, somewhat  alkaline.  Nearly  all  the  species  are  said  to  have 
a  slight  odor  of  some  kind  by  which  they  can  be  distinguished. 
A.  mellea  Fr.  is  very  common  and  plentiful  in  its  season;  the  other 
species  of  Armillaria  are  infretpient  and  can  be  considered  rare 
during  any  series  of  years.  So  far  only  five  of  the  latter  class 
have  been  found  in  the  State,  although  doubtless  our  northern 
hemlock  and  pine  forests  hide  others.  It  has  seemed  best,  there- 
fore, to  include  in  the  key  such  species  as  may  occur  within  our 
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area.  About  IS  species  of  Ai-iiiillaria  have  been  iiientiuiied  in  tlie 
literature  as  having  beeu  observed  in  the  United  States ;  only  about 
half  of  these  were  reported  east  of  the  Mississippi  River.  Kieken, 
(Bliitterpilze),  refers  all  Armillarias  to  tlie  genus  Trieholonia. 
Some  species  of  Clitocybc.  Trieholonia,  and  Pleurotus  will  hi'  look- 
ed for  here. 

K<!j  to  the  Sjiccies 

(A)      Stem  lateral   or  eccentric;    pileus   white.     694.     A.   dryina   Fr.     695. 

(.1.  corticata  Fr.) 
(AA)     Stem  usually  central, 
(a)     Pileus  or  stem  viscid. 

(b)     Li^icolous,   growing  on   tree-trunks,   etc.,   pileus   glutinous.     ±. 

711  uc  id  a  Fr. 
(bb)     Terrestrial. 

(c)     Only  the  stem  viscid;   pileus  large,  whitish,  or  yellow-tinged; 

odor  penetrating,  alkaline.     .1.  liscidipes  Pk. 
(cc)     Stem  not  viscid;  pileus  with  a  slightly  viscid  pellicle. 

(d)     Pileus  and  stem   covered  with  tawny-orange  to  ochraceous- 

rufous  scales.     691.     A.  aurantia  Fr. 
(dd)      Pileus  glabrous,  pale-brick  red;  stem  covered  with  pink-red 
floccose  scales.     692.     A.  focalis  Fr.  var. 
(aa)     Pileus  and  stem  not  viscid. 

(b)     In   caespitose  clusters  about  stumps,  trunks,   etc.,   honey-yellow, 
becoming  rusty-stained;   gills  adnate  to  subdecurrent.     693.     A. 
mellea  Fr. 
(bb)     Not   caespitose;    gills   emarginate   or   rounded   behind,   not   de- 
current, 
(c)     Veil   cortina-like,    white,    fugaceous;    stem    marginate-bulbous; 
pileus   glabrous,   gray,   brownish   or   rufescent;    spores   7-10   x 
5  micr.     .1.  hulhiumi  Fr. 
(cc)     Veil  membranous;  stem  not  marginate-bulbous. 
(d)     Pileus  white  or  whitish. 

(e)     Stem    sheathed    by    the    subviscid,    persistent    veil;    pileus 
large,    10-1.")    cm.    broad,     white    or    yellowish,     glabrous. 
Spores   globose,    4    micr.    diameter.     .1.    viaynivcJaris    Pk. 
.1.  ixjndrrosit  Pk. 
(ee)       Stem    not    sheathed;     veil     fibrillose — membranous,     not 
viscid;    pileus  5-10  cm.   broad,  whitish    to    rusty-tinged; 
spores  subelliptical,  7.5x5  micr.     .1.  apiinidiviihitu  Pk. 
(dd)     Pileus    or    scales    dark    brown,    reddish-brown    or    grayish 
brown, 
(e)     Pileus    glabrous,    hard    and    compact;     veil    ample,    gills 

broad;   spores  7  micr.,  ovoid-globose.     A.   robusta  Fr. 
(ee)     Pileus  with  brown  or  reddish-brown  scales;   gills  narrow, 
(f)     Odor  strong,  of  spikenard  or  oil  of  almonds;  pileus  whit- 
isli,   except    the   l)r()\vn    scales;    spores   6    micr.,   globose. 
.1.   iKinlosmid   VA\.      (See  .1.   i<ili<iiita.) 
(ft)     Odor    none,    scales     reddish-brown     to    chestnut-brown; 
spores     glol)()se-ovale,     nucleate,     0-7.5  x  5      micr.       690. 
.1.  cdliiiula  Fr. 
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A.  TRICHOLOMATA.  Gills  siuuate-adnexed ;  stem  fleshy,  simi- 
lar in  substance  to  the  pileus. 

690.     Armillaria  caligata  Vitt.-Bres. 

Hymen.  Enrop.,  1874. 

Illustrations:    Bresadola,  Fungh.  maug.  e.  vel.,  PI.  17. 
Gillet,  Champignons  de  France,  No.  33. 
Barla,  Champignons  de  Nice,  PL  10,  Fig.  4-7. 
Patouillard,  Tab.  Aualyt.,  No.  306. 
Hard,  Mushrooms,  Fig.  42,  p.  59  (as  A.  nardosmia  Ell). 
Van  Hook,  Ind.  Acad.  Sci.  Proc,  1911,  Fig.  1,  p.  348  (as  A. 

nardosmia) . 
Plate  CXXXVII  of  this  Report. 

PILEUS  0-10  cm.  broad,  firm,  convex  then  expanded  and  de- 
pressed, spotted  hy  appressed,  rufoiis-hroicu  or  da,rk  brown,  elon- 
gated fihrillose  scales,  elsewhere  silky,  white  between  scales  or 
brunescent,  margin  at  first  incurved  and  margined  by  remnants  of 
the  veil.  FLESH  white,  thick,  compact.  GILLS  sinuate-adnate, 
at  length  with  decurrent  tooth,  medium  hroad  (5-8  mm.),  hetero- 
phyllous, white,  crowded,  edge  entire,  trama  of  parallel  hyphae. 
STEM  stout,  4-7  cm.  long,  2-3  cm.  thick,  subequal  or  tapering  down, 
solid,  sheathed  at  first  to  the  middle  or  above  it  by  the  veil  which 
terminates  ahove  hy  an  ample,  flaring,  thickisli,  membranous  AN- 
NULUS,  later  breaking  below  into  subconcentric,  rufous-hrown 
scales,  white  and  rough-scurfy  above  the  ring,  then  glabrous  and 
shining,  white  within.  SPORES  spherical-ovoid  to  short  elliptical, 
6-7.5  X  5  micr.,  smooth,  white  in  mass.  BASIDIA  38-40  x  7-8  micr., 
4-spored.    ODOR  none.    TASTE  of  nuts  or  slightly  bitterish-acrid. 

Solitary  or  in  caespitose  pairs.  On  the  ground,  oak  hillside 
bordering  a  tamarack  bog.     Ann  Arbor.     October.     Rare. 

Our  plants  agree  so  well  with  Bresadola's  description  and  figure 
of  A.  caligata  that  I  have  no  hesitancy  in  referring  them  there. 
There  is  a  slight  discrepancy  as  to  odor.  Bresadola  describes  the 
European  plant  with  an  agreeable,  fruit-like  odor.  On  this  point  our 
specimens  also  differ  from  the  description  of  A.  nardosmia  Ell. 
Several  correspondents  from  the  eastern  part  of  the  United  States 
inform  me  that  their  specimens  of  A.  nardosmia  often  or  always 
lack  the  odor  of  almonds  attributed  to  it.  Peck  (Rep.  33)  first 
referred  the  Ncav  York  species  to  A.  rJiagadisma  Fr.,  but  in  the 
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•43d  Keport  assigned  it  to  A,  nanlosniia.  I  am  inclined  to  think 
the  New  York  species  all  belong  to  A.  caligata.  I  have  collected 
the  same  but  smaller  plant  in  New  York,  and  it  seems  usually  to 
be  smaller  farther  south  and  east.  Whether  any  microscopic  char- 
acters accompany  tlie 'almond  odor  remains  to  be  seen.  As  in  A. 
(lurantia,  tlie  parallel  liyjihae  of  the  gill-trama  are  an  exception 
for  this  genus. 

691.     Armillaria  aurantia  Fr. 

Syst.  Myc.  1S21.      i  As  Triclioloma  aurantia.) 

Illu.stratious :     Fries,  Icones.  V\.  27. 

Gillet.  Champignons  de  France,  No.  31  (too  pale). 

Bresadola,  Fungh.  mang.  c.  vel.,  PI.  18. 

Michael,  Fiihrer  f.  Pilzfreunde,  Vol.  Ill,  No.  121. 

Atkinson,  Mushrooms,  Fig.  80,  p.  85,  1900. 

Ricken,  Bliitterpilze,  PI.  87,  Fig.  2.     (As  Tricholoma.) 

PILEUS  5-7  cm.  broad,  convex    then    expanded,    subumbonate, 
viscid  in  wet  weather,  ochraccous-fulvous  to  tann\joran(jcrciJ ,  witli 
a  pellicle  which  soon  breaks  up  into  numerous,  crowded,  ai)pressed 
concolorus  scales,  margin  at  first  inroUcd  and  glutinous  floccose 
FLKSIT  white,  tliick.   al»ruptly  tliin   on  margin.     GILLS  rounded 
behind,  slightly  adnexed.  latlier  narrow,  close.  irJiitc,  rusty  brown 
si)otte<l  in  age,  a  few  forked,  edge  entiic  trania  (»!'  jtarallel  liypliae 
STEM  4-7  cm.  long,  S-15  mm.  thick,  e(pial  or  narntwed  downwards 
covert d    hy    concolorous    suhcDnccntric    scales    up    to    the    obscure 
annnlns.  white  at  apex  and  between  scales,  .solid.     SPOKl^S  inimile 
glolxise  oval,  variable.  1-5x3-1  micr..  sTiiooth,  nucleate,  white.    CYS 
TIDIA   and   sterile  cells   none.       BASIDIA    25-28x4-5    mi.r..    4 
spored.     ODOR  sti'ongly  farinaceous,  somewhat  disagree;! I»le. 

Scattered.  On  sandy  groniid  under  Iiendnck  ti'ees.  New  Kich- 
inond.     Septendier.      Infi-eipieni. 

This  is  Triclioloma  jxcUii  Howe.  The  qnile  young  plant  has  an 
o\ate  obtuse  pileus  with  an  inrolled  luari^iii.  ami  an  exteiaial.  color- 
ed layer  which  breaks  up  into  appi'cssed  lloceose  patches  or  scales, 
but  scarcely  ever  lea\-es  an  annulus.  That  it  is  a  better  Tricholoma, 
wliere  I'^ries  at  lii'st  placed  it.  is  siiow  ii  by  tlie  structure  (d'  the  gill- 
trama  whose  liy|»ha«'  lie  in  a  jiarallid  p(tsilion.  The  tawny  oiMng(^ 
red  coloi"  (d'  the  scales  is  a  distinguishing  character.  Cooke's  lignre 
(111.,   i'l.  .">:'.'    evidently   iilnsti-ates    a    dill'erent     species.      Itresa<hda 
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says  it  has  the  odor  of  stale  olives,  while  Maire  (Soe.  Myc.  France, 
Bull.  27,  p.  404)  reports  a  slight  dextrine  odor. 

692.     Armillaria  focalis  Fr.  var. 

Epicrisis,  1836-38. 

Illustration:     Cooke,  111.,  PL  245. 

PILEUS  3-6  cm.  broad,  campanulate-convex,  soft-fleshy,  obtuse, 
even,  glabrous,  provided  with  a  thin,  separable,  viscid  cuticle,  bright 
brick-red.  FLESH  thin,  tinged  pink.  GILLS  sinuate-adnewed, 
rather  broad,  about  5  mm.,  ventricose,  soft,  close,  white  or  tinged 
brick-red,  edge  thin.  STEM  4-11  cm.  long,  5-8  mm.  thick,  rather 
slender,  subequal,  attenuated  below,  soft,  solid,  fragile,  covered  by 
brick-red,  floccose  scales  up  to  the  evanescent,  median  annulus, 
whitish  and  silky-shining  above.  SPORES  globose,  3-4.5  micr., 
white,  smooth;  basidia  4-spored,  slender,  about  24  micr.  long. 
CELLS  of  the  gill-trania  large,  75-125  micr.  long,  about  12  micr. 
wide,  divergent.  Cells  of  the  cuticle  of  pileus  long,  narrow,  5-6 
micr.  wide,  gelatinous.     ODOR  and  TASTE  farinaceous. 

Grregarious  or  solitary,  on  the  ground,  in  mixed  hemlock  and 
maple  woods,  clay  ravines.    New  Richmond.    September.    Rare. 

This  plant  seems  to  be  intermediate  bet^^een  A.  focalis  and  A. 
aurantia.  Its  pileus  is  someAvhat  viscid  and  in  this  resj^ect  differs 
from  A.  focalis  and  is  related  to  A.  aurantia.  Its  spores  also  ap- 
proach those  of  A.  aurantia.  In  stature,  texture  of  the  flesh,  char- 
acter of  pileus,  etc.,  it  is,  however,  quite  different  from  A.  aurantia. 
The  soft  texture  is  given  as  an  important  character  of  A.  focalis, 
and  Cooke's  illustration  gives  a  good  idea  of  the  coloring  and  the 
appearance  of  the  stem  of  our  plants,  except  tliat  the  stem  is  much 
more  elongated  and  attenuated  downward.  No  critical  studies  of 
A.  focalis  Fr.  could  be  found,  and  it  is  possible  that  its  cap  may  be 
provided  with  a  viscid  pellicle  in  wet  weather. 
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B.  CLITOCYBAi:.  (iills  attc'iiuatLMl  Ix'liin.l.  move  or  less  deciir- 
reut;  stem  solid. 

693.     Armillaria  mellea  Fr.  (Edible) 

Syst.  Mye.,  1S21. 

Illustrations:     Cooke,  111.,  i'l.  :'.:.'. 

Atkinson,  Mushrooms,  1900.  PI.  27.  p.  S4. 
Hard,  Mushrooms,  1908,  Figs.  39,  40.  p.  50,  57. 
Marshall,  Mushroom  IJook.  ]>.  01. 
Murrill,  Myeologia,  ^'ol.   1,  IM.   1.  Fi-.  2. 
Conn.  Nat.  Hist.  Survey,  Bull.  No.  3,  PI.  IV. 
Plates  CXXXVIII,  CXXXIX.  (WL  of  this  Keport. 

PILEUS  3-1(1  cm.  and  more  Itroad.  oval  to  subiiemispherical  at 
lirst,  tlien  convex  to  almost  plane,  obtuse,  noi-mally  lioney-colored, 
varying  to  yellowish-lirown,  rusty-brown.  (U-  (piite  pale,  adorned 
with  dark-brown  or  bl'ackisji  pointed  tufts  or  scales,  .sometimes 
glabrescent,  striate  on  margin  in  age.  FLESH  whitish.  (ITLLS 
ndntite  or  decurrent,  subdistant.  whitisli  or  dingy  yellowish,  becom- 
ing r>isty-st4iine<l  in  age,  not  l»roa<l.  at  length  powdered  by  the 
white  spores.  STICM  variaiib-  in  length.  ■"■.  1.".  cin.  hmg,  (i-1'0  mm. 
thick,  rqual,  stntVed  then  hollow,  idten  sjMtngy  within,  liiu-ous  with- 
out, elastic.  Iloccose-scaly.  ^labicsceiit,  glai)roiis  or  striate  and 
meah'  at  ajiex.  whilish  al»o\('.  dingy  yellowish,  in-ownish  or  nisty- 
stain«'d  b(dow.  The  \'FJL  is  usnaliy  wclldex  eloped,  niendn  aiious, 
and  at  lirst  conceals  the  iiills.  al  leiiulh  collapsing  lo  form  a  su- 
perioi-  innnilits;  sometimes  both  \cil  and  anmilns  are  alnit»st  (U- 
entii-elv  lacking:  they  are  while  oi-  whilish,  sometimes  stained  like 
cap  and  stem.  SIM>KI']S  el  liplii  a  I  o\  a  le.  S  !l.."»  x  ."»(;.. "">  niici-..  white, 
smooth,  nucleate;  liasidia  I  spore(|  ;  trama  o|'  i;ills  composed  of 
divei-gent   liypliae.     TASTl^  somewhat  disagreeable  or  acrid. 

i'<n  sjt'thisi  .     \\   base  of  living  Ireetiainks.  aronnd   slumps.  deca\ 
ing  roots,  I'lc..  of  all   sorts  of  trees,  bolli   conifer  anil    broad  lea\ed. 
'I'hl-fUighoul    the    Slate.      .1  ul\    No\  endier    (earliest    record     .lulv      j:'., 
latest    \o\endiei'  L' i .      \'ei\    common.      I'arasiiic  ;iiid    saprophxtic. 

Ill  ;iii  abundani  species  liUe  this,  the  \aiialions  are  much  more 
easil\  obsei-xed  than  in  a  rai-e  |ilanl,  so  that  about  ten  xai'ieties 
have  been  named  and  descrlbcil.  The  most  important  of  these  is 
\ar.  ( .ifinniihihi  IM».  This  is  an  ecdhi^ical  ioi-m,  doubtless,  whose 
dense,    caespilose    clusters,    stem    alleiiualed    below,    undeveloped    an- 
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nulus  and  small  glabrous  pilei,  are  the  result  of  unfavorable  con- 
ditions. Other  varieties,  like  olsciiraj  flava,  gla'bra,  radicata,  huJb- 
osa,  etc.,  differ  from  the  normal  condition  in  the  characters  indi- 
cated by  their  respective  names.  An  abortive  form  occurs,  doubt- 
less parasitized  like  CUtopiJus  ahortivus,  by  some  other  fungus 
whose  identity  is  unknown.  This  form  consists  of  irregular  round- 
ish white  masses  composed  of  fungus  mycelium.  For  a  fuller  ac- 
count see  N.  Y.  State  Mus.  Eep.  48,  page  262. 

Armillaria  mellea  is  of  considerable  economic  importance.  At 
times  it  grows  from  living  roots  to  wiiich  it  is  connected  by  black, 
twine-like  strands  called  Khizomorphs.  These  are  often  found 
even  where  no  fruit-bodies  are  present,  and  before  their  connection 
with  this  species  was  known,  the  strands  were  referred  to  an  inde- 
pendent fungus  and  called  Bliizomorpha  suhcorticalis.  These 
strands  extend  under  the  bark  of  living  roots  and  eventually  injure 
or  kill  the  trees.  The  American  A.  rnellea  is  safely  edible.  Large 
quantities  are  collected  by  the  foreign-born  population  of  some 
localities — Detroit  and  the  mining  regions  of  the  Northern  Penin- 
sula ;  they  are  dried,  and  used  for  the  table  during  the  winter.  The 
taste  is  somewhat  disagreeable,  and  manj^  people  do  not  think  them 
particularly  palatable. 

Clitocyhe  monodelpha  Morg.  has-  been  considered  by  some  as  a 
variety  of  this  species.  It  is,  however,  clearly  separated  by  the  char- 
acter of  the  hyphae  in  the  gills,  which  do  not  diverge  as  in  the 
genus  Armillaria,  but  lie  parallel  between  the  subhymenial  layers. 

C.  PLEUROTOIDAE.  Stem  eccentric  or  lateral;  gills  decur- 
rent. 

694.     Armillaria  dryina  Fr.-Pat. 

Syst.  Myc,  1821. 

Illustrations:    Cooke,  111.,  PI.  226.     (As  Pleurotus.) 
Patouillard,  Tab.  Analyt.,  No.  517. 
Atkinson,  Mushrooms,  PI.  32,  Fig.  106,  1900.    (As  Pleurotus.) 

PILEUS  4-8  cm.  broad,  firm,  convex-plane,  floccose-tomentose  at 
first,  in  dry  situations  becoming  scaly  from  the  breaking  up  of  the 
floccose  covering,  white,  scales  darker  in  age.  margin  at  first  in- 
volute. GILLS  decurrent,  subdistant,  attenuated  at  ends,  broadish 
in  the  middle,  white,  not  anastomosing  behind.  STEM  eccentric  or 
lateral,  2-4  cm.  long,  1-1.5  cm.  thick,  subequal,  sometimes  stouter 
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at  first,  covered  by  a  more  or  less  dense  tomentum,  especially  toward 
base,  above  witli  a  somewhat  temporan"  (nniulus  from  the  thin, 
membranous  veil,  which  is  quickly  lacerated  and  disappears  as 
pileus  expands.  SPORES  oblong,  9-10  x  44..")  micr.,  smooth,  white. 
ODOR  very  strongly  of  oil  of  bitter  almonds   ( benzaldehydei. 

From  base  of  stumps,  on  trunks,  etc.  Marquette.  August.  In- 
frequent. 

The  plants  described  above  were  growing  ne^.r  the  ground  and 
in  a  moist  situation  and  this  may  account  for  the  unusual  tomen- 
tosity  on  the  stem.  The  size  of  the  spores,  which  appeared  to  be 
mature,  would  seem  to  be  one  basis  of  separation  from  the  next 
species.  When  the  stem  is  lateral  or  nearly  so,  the  pileus  is  usual- 
ly subreniform. 

695.     Armillaria   corticata  Fr.-Pat. 

Syst.  Myc,  1S21. 

Illustration:     Atkinson,  Mu.shrooms,  PI.  33,    Fig.    107.      (Small 
forms  as  Pleurotus.) 

PILEUS  O-IT)  cm.  or  more  broad,  convex-expanded,  obtuse  or 
<lepr€\s.sed,  firm,  dull  irJtitc  or  hccoin'nif/  hroirnish  tliigt'd,  finely 
floccose  at  first,  then  the  cuticle  breaks  up  into  scale-like  areas, 
margin  at  first  iiivoliitc  and  ;ii)pendiculate.  FLESH  thick,  white. 
OILLS  dccurrciit,  inoileratcly  close,  rather  broad,  narrowed  behind, 
white  becoming  yellowish,  ana.st<jinosin</  on  the  stem,  edge  entire. 
STEM  4-10  cm.  l()ng,  eccentric  or  almost  lateral,  sometimes  stout 
and  short,  solid,  tirm  to  rigid.  sui)tomentose  or  lloccose,  i-eticulate 
in  large  s|)ecimens.  e<pi;il  oi-  tiipering  down.  \'10IL  attached  near 
apex,  leaving  a  thin,  wliitc  lloccose-mendn-anoMs  evnnesceni  ring. 
or  .sometimes  rcmnnnls  on  tlie  ni;ii-gin  of  the  ]iilens.  STOKMS 
C!/lin(iriealrlon;/<iti  il,  hirt/r,  li'.lTx  l.'>  niici-.,  smootli,  white.  KA- 
SIDIA   I  spored.     ()I)()K   slightly  ;icid  iironiatic   to   foetid. 

Solilai'v  or  ca('S|»itose.  (»n  Nvood.  «'s|)ecially  on  li\ing  trnnks  of 
hickoiy.  niaplr.  etc.  Ann  Arhor.  .Mar(|nettc.  SejiicndM'!-  No\  ciiiIkm-. 
lnfre(pient. 

'i'liis    is    coiisiihTcd    liy    Atkinson     i  M  nshfooins.    p.    |(l(i.    l!M)0i    ;is 
mef«*ly   a    I'oiiii    of     1.    ilri/iini,   and    as    far   as    the   \ai'ialion    id'   stem 
length  and  size  of  |dant  aiT  conceriifd.  snch  a  condnsion  is  well  snp 
porteil.     'I'ht'  ditlVicncr  in   llie  size  of   liir  s|»oies   in   onr  colltM'tions 
has,   howcM'i-.   opcntMl    n|>    tin-  (pirstion     again,     and     fni-tht-r    slndv 
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seems  necessary,  Schroeter  gives  13-15x4-5  micr.  as  the  size  of 
the  spores  of  1.  covticuta,  a  measurement  nearly  equal  to  the  spore 
length  of  our  form.  The  size  of  the  spores  of  A.  dryina  is  not  men- 
tioned by  most  authors ;  Massee  says  they  are  10  x  4  micr.  Large 
specimens  of  this  species  when  the  veil  has  disappeared,  might  be 
mistaken  for  Pleurotns  uJmarlus  or  Panus  strigosus;  but  P.  ul- 
marius  has  sinuate-adnexed  gills  and  P.  strigosus  lias  a  nap  of 
strigose-villose  hairs  on  cap  and  stem  and  is  much  larger. 

Pleurotus  Fr. 
(From  the  Greelv,  pleuron,  a  side,  and  ous,  an  ear.) 

White-spored,  (except  P.  sapidus  and  P.  siihpalmatus).  Stem 
fleshy,  eccentric,  lateral  or  lacking,  continuous  with  the  pileus. 
Gills  adnate,  adnexed  or  decurrent.    Veil  none. 

Putrescent,  (except  P.  atrocaerulcus  P.  atropellitus,  P.  niger,  and 
P.  striatulus),  lignicolous,  medium  to  large,  on  often  small  and 
then  resupinate.  lutergrading  with  the  genera  Clitocybe  and  Armil- 
laria.  They  correspond  to  the  genera  Claudopus  and  Crepidotus 
of  the  pink-spored  and  ochre-brown-spored  groups  respectively.  All 
are  believed  to  be  edihle,  and  are  considered  by  many  people  the 
most  delicious  of  our  mushrooms  when  properly  prepared. 

The  PILEUS  varies  from  quite  large  in  those  attached  laterally 
or  with  a  stem,  to  quite  small  when  it  is  resupinate.  P.  ulmarius 
and  P.  ostreatus  and  their  near  relatives  have  a  thick,  fleshj^  pileus 
and  ample  gills,  thus  providing  a  large  amount  of  food  for  the 
mushroom  enthusiast.  The  small  species  are  rather  thin,  often 
membranous ;  four  of  the  species  revive  on  moistening.  Our  large 
species  are  nearly  all  white  Avhen  fresh,  becoming  tan-colored  or 
darker  when  old.  and  are  always  firm  and  even  tough  in  age.  The 
medium-sized  si)ecies  are  ashy,  greenish,  yellowish  or  reddish  in 
color.  The  small  forms  are  white,  gray  or  blackish.  Several  are 
hygroy^hanous.  Several  have  a  gelatinous  or  viscid  upper  layer,  of 
which  tlie  thick-fleshed  P.  serotinus  is  the  most  note-worthy.  The 
CtILLS  are  fastened  to  the  stem,  but  their  mode  of  attachment  is 
so  dilterent  in  the  various  species  as  to  have  given  some  authors 
ground  for  making  distinct  genera  out  of  the  sections.  In  some 
they  are  deeply  decurrent  as  in  Clitocybe,  in  others,  sinuate-ad- 
nexed as  in  Tricoloma,  and  in  the  resupinate  and  lateral  species 
they  radiate  from  the  point  of  attachment  of  the  pileus  as  in 
Crepidotus  of  the  ochre-brown-spored  group.     lu  the  large  species 
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they  are  nsnally  very  broad.  Aiiion;^  llit'  iiicdiuni-siziMl  foriii;< 
there  are  cases  where  the  j;ills  are  very  narrow  ami  very  crowded, 
reaching  the  base  almost  as  lines;  examples  of  this  class  are  I*. 
jxidloiih's,  I*.  horniUs,  and  /*.  i)(nri</<ii.s.  The  small,  rcsujtinate 
forms  expose  the  {iills  on  the  npi)er  si<le  while  the  i)ileus  is  closely 
applied  to  the  snbstratnm  ;  later  the  jdlens  becomes  retiexed  so  that 
the  gills  jtroject  downward.  jii\inj;  the  older  a  different  appear- 
ance than  the  yonnger  plant.  This  genus  is  often  separated  from 
Clitocybe  with  ditticnlty,  especially  in  the  cases  where  the  stems 
are  oidy  slightly  eccentric,  so  that  different  authors  have  jjlace*! 
the  same  plant  undei-  tlie  t\\(»  geiu'ia.  Tlii'  STEM  is  occasionally 
almost  central  in  the  lai-ge-stemmed  s|)ecies,  which  may  then  lie 
mistaken  for  Tricholomas;  the  latter,  however,  grow  jiractically  al- 
ways on  the  ground.  (Mherwise.  the  stem  is  lateral,  eccentric  or 
entirely  wanting.  The  interior  of  the  stem  is  lleshy-tiln-ous  in  most 
species,  but  several  have  a  stuffed  to  hollow  axis,  with  a  tough 
exterior,  as  in  P.  lif/iialili.s. 

The  Sl'OHKS  are  white  exce]»t  in  the  aberrant  species  P.  sapidiis, 
I*,  cuosiitiis  and  /*.  .suhixtlnidtus  in  which  the  spores  have  a  slight 
flesh  col(»i-  or  lilac  tint.  /*.  s(ijti<ln.'<  and  /'.  (iiosntiis  resendde  /*. 
OHtreatuH  so  closely  in  other  respects,  tliat  placing  them  among 
the  pink-sjiored  agarics  would  not  im])rove  nnittei's.  /'.  sultpuhiin- 
tuM  seems  to  me  neai*ei-  Kntolonia  as  its  stem  is  sometimes  cenlial; 
its  reticulate,  toiighish.  gelatinous  pileus  is  rather  niii<|iie,  and  re- 
minds one  of  the  genus  II(diomyci's.  The  spores  of  the  IMeni-oii  are 
smooth,  mostly  spheiical  and  then  minnte.  or  oblong;  in  a  few 
sjiecies.  eliiitlical.  CVSTIDIA  are  loiown  to  Ix-  |»reseiit  in  /'. 
serotinus,  /'.  .slratosus,  P.  /tchtloidcs  and  /'.  iii<isini<itl us.  /'.  ostrc 
(itus  is  said  to  produce  scaltei-ed  c(Miidia  on  toj*  of  lis  |ijlcns.  which 
i-epresenl  another  kjnil  of  spcu-e.  'i'he  (>|M)|;  is  ol'tt-n  fragianl  and 
agi"eeai)h'.  and  the  lla\or  of  niosi  of  the  species  makes  them  M-ry 
desiralde  for  liie  table. 

The  ;:ciMis   may  be  divided    into   three  seclioiis: 

Section    I.      flcccntrici. 

Seel  ion    II.       I  Mmidiat  i. 

Sect  ion    III.      |{fsn|iinal  i. 

'I'lir  sidHJix  isjon  which  \\;is  nst-d  by  I'lics  :ind  oilier^  lor  those 
foiiiis  with  an  inner  veil  is  omitted  here,  since  onr  two  s|»ecies  /'. 
rortirtitiis  ;ind  /'.  ilrifiiiits  have  been  liansferred  to  the  genus  .\>ii'il 
laria.  where  it  s<-cnis  to  nic  iIh-\  more  |iro|pcrl\  IicIoul;.  and  lor  which 
they  have  often  been  mistaken.  .\  few  s|iecics  not  yet  found  in  the 
State  have  been  in< luded  in  the  key. 
83 
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Key  to  the  Species 

(A)     stem  eccentric;   pileus  entire  or  at  least  marginate  behind;   plants 
of  medium  size  to  very  large, 
(a)     Pileus  brown  or  blackish  brown,  umbonate,  2-7  cm.;    gills  subdis- 

tant,  broad;  spores  5-6  x  4-5  micr.     P.  tunbonatus  Pk. 
(aa)     Pileus  yellow,  yellowish  or  reddish.     [See  also   (aaa).] 

(b)     Pileus  glabrous,  gelatinous  on  top,  coarsely-reticulate,  pinkish  or 
flesh  color;     spores    globose,    echinulate.     699.     P.  subpalmatus 
Ft. 
(bb)     Pileus  strigose  hairy,  scaly  or  fibrillose. 
(c)     Very  large;  pileus  lateral,  cream-color  then  yellowish,  strigose 
hairy;  gills  very  broad;  stem  short.     (See  12a.  Panus  strigo- 
stis  B.  &  C.) 
(cc)     Medium-size;  stem  medium  long  and  not  very  eccentric, 
(d)     Pileus    and    stem    densely    dotted    with    brown    or   blackish 
scales;  spores  globose,  minute.     (See  760.     Clitocybe  decora 
Ft.) 
(dd)     Pileus  unicolorous,  silky-fibrillose,  umbonate;  spores  ellipti- 
cal, 7-9  X  5-6  micr.     698.     P.  sulfuroides  Pk. 
(aaa)     Pileus  white  when  young  or  fresh. 
(b)     Plant  large,  on  standing  elms,  etc.,  stem  rather  long  and  stout; 
gills   emarginate   or   sinuate,   rounded   behind,   broad.     696.     P. 
ulmarius  Ft.     697.     P.  elongatipes  Pk. 
(bb)     Gills  adnate,  adnate-decurrent  or  long-decurrent. 
(c)     Spore  print  pale  dingy  lilac;   pileus  thinner  and  more  flaccid 

than  P.  ostreatus.     702.     P.  sapidus  Ft. 
(cc)     Spore  print  white, 
(d)     Stem  stout,  usually  quite  short, 
(e)     Gills  running  down  the  stem  in  lines  and  anastomosing; 

plant  rather  stout.     700.     P.  ostreatus  Ft. 
(ee)     Gills  not  anastomosing  on  stem,  but  strongly  decurrent. 
Spores  longer  than  in  the  preceding  two,  12-15  x  5  micr. 
701.     P.  suhareolatus  Pk. 
(dd)     Stem  slender,  2-5  mm.  thick;  gills  narrow  and  crowded, 
(e)     Pileus  hygrophanous,  hyaline-white,  thin;   stem  solid,  pru- 
inose-floccose.     705.     P.  fivibriatus  var.  regtilaris  var.  nov. 
(ee)     Pileus  not  hygrophanous,   tough,   medium   size  to   small, 
(f)     Dingy-white;    pileus   irregular;    stem   curved,   subvillose, 

odor   farinaceous-oily.     703.     P.   lignatilis   Ft. 
(ff)     Entirely  white;  pileus  regular,  orbicular;  stem  straight, 
glabrous;    odor  faint.     704.     P.   circinatus   Ft. 
(AA)     Stem  none  or  very  short;    pileus   sessile   or   continuous   with   the 
stem. 
(a)     Pileus  at  first  resupinate. 

(b)     Upper  layer  of  pileus  gelatinous,  forming  a  pellicle. 

(c)     Pileus  2-5  cm.  broad,  more  or  less  reniform  to  obovate. 

(d)     Pileus  gray  or  blackish-brown,  margin  paler,  villose,  gills  not 
very  broad,  whitish.     714.     P.  atrocaeruleus  Ft.  var.  griseus 
Pk. 
(dd)     Pileus  rich  brown,  covered  with  squarrose  or  erect  scales; 
gills  broad,  grayish-white.     713.     P.  mastrucatus  Ft. 
(cc)     Pileus  minute,  in  the  shape  of  a  pendulous,  reversed  vase  or 
cup,  pale  gray;  on  herbaceous  stems.  P.  cyphellaeformis  Berk, 
(bb)     Pileus  without  a  gelatinous  pellicle. 

(c)     Pileus  pure  white,  rarely  varying  to  pale  tan. 

(d)     Pileus  3-7   cm.   long,   flabelliform,   obovate   or   cuneate;    gills 
narrow,  crowded,  forked, 
(e)     Pileus  tomentose;    spores  spherical;    gills  scarcely  forked. 

713.     P.  albolanatus  Pk. 
(ee)      Pileus   glabrous,   margin    involute;     spores    longer    than 
broad;    gills  forked.     710.     P.  porrigens  Ft. 
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(dd)     Pileus  minute,  3-10  mm.  broad,  plane;   gills  rather  broad, 
subdistant.     711.     P.  septicus  Ft. 
(cc)     Pileus  gray  to  blackish,  minute. 

(d)     Pileus  glabrous,  striate;  gills  few,  distant.     P.  striatulus  Fr. 
(dd)     Pileus  not  glabrous. 

•     (e)     Spores  elliptical;  pileus  7-16  mm.  broad;  gills  close,  black- 
ish.    716.     P.  atroiJcUitus  Pk. 
(ee)     Spores  globose;  gills  broad,  thick, 
(f)     Pileus   dark    cinereous,    subpruinate,    margin   striatulate. 

715.     P.  appJicatus  Fr. 
(ff)     Pileus    black,    plicate    on     margin,     pulveraceous;     gills 
close.     P.  niyer  Schw. 
(aa)      Pileus  never  resupinate,  sessile  /or  attached  by  a  short  lateral 
stem,  but  pileus  not  marginate  behind, 
(b)      Upper  layer  of  pileus  gelatinous  or  viscid, 
(c)     Pileus  smoky  yellowish  green,   dimidiate;    flesh  thick;   spores 
oblong,  4.5x1.5  micr.     706.     P.  serotinus  Fr.      (Syn.  P.  sero- 
tinoides   Pk.) 
(cc)     Pileus  whitish  or  tinged  alutaceous  coreaceous-fleshy,  cuneate, 
spathulate   or   fan-shaped,   spores   minute,   globose;     cystidia 
abundant.     (See  16.     Panus  angustatus  Berk.) 
(bb)     Without  a  gelatinous  surface  layer. 

(«)     Pileus  hygrophanous,  grayish-brown;   gills  rather  distant,  nar- 
row, stem  lateral.     P.  tremulus  Fr. 
(cc)     Pileus  not  hygrophanous. 

(d)     Pileus  sessile,  pure  white,  small,  flattened,  radiately  rugose; 

gills  subdistant,  broad.     709.     P.  candidissimus  B.  &  C. 
(dd)     Pileus  not  pure  white,  1-2  cm.  broad,  cuneate,  or  spathulate. 
(e)     Spores  elliptical,  7.5  x  4-5  micr.      708.     P.  spathulatus  Fr. 
(ee)     Spores   globose,   3-4   micr.   diam.     707.     P.   petaJoides   Fr. 

(Morgan,  (."inn.  Soc.  Nat.  History,  ^'ol.  G,  p.  78 j  report.s  P. 
craspedius  Fr.  a  rather  large,  brown,  stipitate  species,  margin  of 
pileus  crenate  or  lol)e(l,  gills  close,  narrow  and  white,  spores  glo- 
bose, 5-G  niicr.j 

Section  J.  Ilcccntrlci.  ril<Mis  entire  or  at  least  marginate  be- 
hind; .stem  eccentric. 

'^(lills   .siimatr  ciiKiri/iiKitr,  or  (jbtiistli/  luliKitc. 

(S    ^     0        696.     Pleurotus  ulmarius  Fr.     (laMULK) 

Syst.  My...  ISL'I. 

Illustrations:     Atkinson,  Mnsliro(»ms.   r^ig.    lUL':',,   [..    Krj.   liMtU. 
Hard.  Mnshrooms.  Fig.  11!>,  p.   !.')(;.   1!M»S. 

ClenuMits.  .Miiiii(S()l:i   .Miishr is.   l"ig.   ill.  p.  ;;•_'.   1!»I0. 

Cliicagu  .\;il.  ilisl.  Siii\.   I'.ull.  Nil.  \'a\\    I.   I'late  \'.   1!H>!I. 
N.    ^■.    Sl;ile   .Mns.    i:.-|..    IS,    I'l.ilc   L't;.    I'i;,'.    I    I.    IIHK;.    I'.ut.   ed. 
I''reem:in,   .Minnes(>t;i    I'hinI    I  hseases.   l'''r(Hil  ispiece,    l!HI."). 
IMatr    CXId    (.r    lliis    i:c|M.il. 
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PILEUS  5-15  cm.  or  more  broad,  compact,  firm,  convex  then  ex- 
panded, obtuse,  moist,  glabrous  or  somewhat  tomentose,  ichite  or 
whitish,  becoming  dnll  leather  color  in  age,  sometimes  with  yellow- 
ish or  brownish  shades,  even  on  margin  but  often  cracked,  in  age. 
FLESH  white,  thick.  GILLS  sinuate-adncxcd  becoming  emarginate 
or  rounded  behind,  broad,  close  to  subdistant,  ichite  or  ichitish. 
STEM  3-7  cm.  long,  variable,  1-2  cm.  thick,  stout,  solid,  firm,  eccen- 
tric, straight  or  curved,  glabrous,  sometimes  slightly  or  densely 
tomentose,  whitish.  SPORES  spherical,  5-7  micr.  diam.,  smooth, 
white  ill  mass.     ODOR  and  TASTE  pleasant. 

( Dried :    Brownish -tan  throughout. ) 

Solitary  or  caespitose.  On  decayed  or  living  wood  of  elm,  hick- 
ory, maple  trunks,  etc. ;  often  from  a  crack  or  wound  of  the  living 
tree.  Throughout  the  State.  September-November.  Rather  infre- 
quent except  locally. 

This  Pleurotus  apparently  occurs  only  on  frondose  trees,  especi- 
ally on  the  elm — whence  its  name.  It  is  not  known  whether  it  is  para- 
sitic on  the  living  trees  or  not.     Shade-trees  in  cities  are  frequently 
its  home.  It  is  one  of  our  best  edible  mushrooms  when  young,  but  in 
age  it  becomes  somewhat  leaithery.    Once  located  on  a  tree,  it  may 
often  be  fouiid  fruiting  in  successive  seasons.     It  often  appears  on 
the  pruned  ends  of  branches,  and  may  be  found  far    up    on    the 
tree.    This  species  is  largely  free  from  grubs,  especialh'  in  the  late 
fall,  and  often  persists  or  dries  in  place.     It  forms  a  good  article 
of  diet  in  winter,  if  it  is  collected  when  young  and  the  caps  are 
dried.     Some  of  its  characters  are  quite  variable.     It  may  appear 
in  dense  clusters,  or  onh^  as  a  single  individual.     When  growing 
from  the  side  of  a  trunk,  the  stems  often  grow  downward  and  the 
cap  develops  horizontally.    Others  grow  erect,  especially  when  they 
appear  on  top  of  the  branch.     When  the  plant  grows  to  consider- 
able size,  it  is  usually  quite  tomentose  mi  the  pileus    and    stem, 
which  normally  are  glabrous.     The  color  is  often  quite  deceptive. 
Early,   fast-growing   individuals   are   pure   white,     but     late,     slow 
growing  ones   become  brownish   or  tan-colored ;   all   of  them   ten<l 
to  become  darker  in  age.    The  stems  are  mostly  eccentric,  but  erect 
plants  may  liave  central  stems.     Tlse  mode  of  attachment    of    the 
gills  is   the  most  important   <listinction   between   this   species   an<l 
/'.  ostrcatus  and  7*.  sapid  us;  for  although   the  latter    have    short 
and  lateral  stems,  /'.  iilindriiis  also  may  have  stunte<l  stems  grow- 
ing far  to  one  side.     As  all  of  them  aie  equally  edible,  this  ])oint 
is  only  of  diagnostic  importance.     Several  varieties  have  been  de- 
scribed, based  on  the  variations  mentioned  above. 
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697.     Pleurotus  elongatipes  I'k.     (Edible) 

Joni-.  of  :My{-()l()n;y.   \'(.l.    11.    I'.MIS. 

PILEUS  .~)-l(l  c-iii.  itroad.  (•(iincx  or  irmi-I.v  iil;im\  glabrous,  white, 
even  on  the  margin.  FLI^SH  rafhrr  thin,  white.  <tILLS  a(lii4:n<l 
tJieii  ri)i(ir<fin<it<',  ronntled  itehiiid,  ch>se,  moderately  l)road.  thin, 
white.  STEM  vei-y  long.  '>-]T>  cm..  <»-l()  iiiiii.  ihick,  .sttiffrd  then  hol- 
loir,  variously  curved  or  llexm)us,  u.sually  eccentric.  glaI)rous  above, 
more  or  less  tomentose  toward  base,  white.  Sl'OKES  minute, 
sphoeroid,  4-.")  mici-.  in  diam..  smooth. 

(Dried:     I'ileus  and  gills  ocliraceous-tan,  .stem  dingy  bull',  i 

Sul)caesjiitose  or  solitary.  On  i)rostrate  trunks  or  (lecaying  logs. 
^^'hitmore  Lake,  Washtenaw  County  and  Stevens  Lake,  Wayne 
Cuiiiity.     (>ctobci-.     Kare? 

This  species  seems  most  closely  related  to  P.  iilni(irii(s,  and  is 
no  (loul»t  often  confused  with  it.  Peck,  who  described  it  from  the 
A\'ayne  Counry  s|»ccimens  sent  him  by  Dr.  ( ).  10.  Fisclicr.  i-onsidei'S 
it  most  closely  related  to  P.  Fifjiiiitilis.  It  dirters  from  /'.  rKjiiatilis 
in  its  much  stoutei-  habit,  and  adnexed-emarginate  gills.  I'rom 
J*.  iiliiKiriiis  it  seems  sei)arable  by  its  stulfed  to  liollow  stem.  All 
of  tile  cotype  si)ecimens  in  my  |»(»ssessi(»ii  have  a  rather  large  hol- 
low stem  when  <lrie(|.  Those  in  aiiotlier  coih'ctiou  have  tiie  habit  and 
appeai-aiice  of  /'.  ill nniri us,  lint  with  ilie  characteristic  hollow  stem 
ill  the  dried  cuiKliiiuii.  Dr.  Peek's  acuteuess  has  thus,  1  believe, 
found  that  our  coiiiiikmi  Pit  itrot us  uliiKiriits  is  composeil,  at  least 
in  this  region,  of  two  distinct  species.  It  is  no  doubt  eilible  and 
the  separation  is  niily  of  scieiililic  interest,  '{'he  stems  (»f  the  tyjie 
s|)eciiiiens  were  very  long.  l»nt  it  is  likely  that  lh(»se  w fit-  plants 
of  ail  extreme  form. 

698.     Pleurotus  sulfuroides  I'k. 

N.   V.   Slate  .\luv.   Kc|..  L':;.   istl'. 

1  Ihist  r.il  ion  :      .\tkiiisMii.    .Mn^hiimnis.    I'ii;.    HIS.   p.    III?. 

riLi;i  ."*!  L'  7  cm.  Itiuad,  con\e\.  ii nilioiinh,  snbe\paiiiled.  silky- 
rdiiilliisc   III-    ininntely    scaly,    gl:ibresceiit .     pale     yellow,     varii'galed 

when    i^t.       l"Li;SII     thin.    soli.      ( ;  I  LLS    slightly    deciineiit     .it 

lirst,    sunn    iniuriii mil <    and    imindcil    beliiml.     close,     rather     l»road, 
.snlfiirj/rlloir    Id    i/ilhiirisli,    whilelloccit.se     on     edge     when     young. 
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STEM  3-S  cm.  long,  5-7  mm.  thick,  eccentric,  rigid-elastic,  variously 
curved,  equal,  fibrillose,  pale  yellow,  stuffed  then  holloic,  apex  floc- 
cose,  even.  SPORES  oval  to  short  elliptical,  6-9x5-6  micr.,  gran- 
ular within,  smooth,  white.     CYSTIDIA  none. 

(Dried:    Bay-brown  throughout.) 

Gregarious  or  subcaespitose.  On  decaying  logs,  hemlock  or  mixed 
woods.    Bay  View,  New  Richmond.     September.     Rare. 

This  species  is  usually  rather  long-stemmed,  but  it  also  occurs 
with  a  short,  firm  stem.  Sometimes  it  is  rather  soft  in  texture  but 
in  dry  weather  it  becomes  firm.  It  is  easily  distinguished  by  the 
pale  yellow  color  of  the  whole  plant.  In  one  collection  the  color 
was  more  truly  sulfur-yellow.  When  it  is  dried,  it  assumes  a  baj^- 
brown  or  dingj-  chestnut  color. 

699.     Pleurotus  subpalmatus  Fr. 

Epicrisis,  1836-38. 

Illustrations:     Lloyd,  Mycological  Notes,  Vol.  I,  Fig.  23,  p.  51. 
Cooke,  111.,  PL  255.     (This  has  not  the  appearance    of    our 
plant.) 

PILEUS  3-5  cm.  broad,  fleshy,  convex-plane,  obtuse,  the  cuticle 
gelatinous,  coarsely  reticulated  and  separable,  'brick-red  to  flesh 
color,  glabrous.  FLESH  rufescent,  thick  except  at  margin.  GILLS 
adnate,  moderately  broad,  subventricose,  close,  thin,  a  few  forked  at 
times  or  interspaces  venose,  becoming  salmon  color.  STEM  corica- 
ceous-fleshj^,  confluent  with  pileus,  2-3  cm.  long,  5-6  mm.  thick, 
equal,  somewhat  eccentric,  curved,  fibrillose,  fibrous-stuflfed,  red- 
dish within  and  without.  SPORES  globose,  echinulate,  whitish, 
flesh  colar  in  mass. 

On  prostrate  maple  trunk,  cut  timber,  etc.  Houghton,  Detroit 
(Grosse  Isle).     August-September.     Rare. 

This  rare  species  has  been  collected  in  this  country  in  a  small 
number  of  widely  separated  localities.  Morgan  and  Lloyd  both  re- 
port it  from  Ohio.  It  seems  to  have  been  collected  in  Kansas  and 
Minnesota.  We  have  it  from  the  northern  and  southern  sections 
of  our  State.  It  departs  so  widely  from  the  genus  Pleurotus  in  its 
echinulate  spores,  which  are  flesh-colored,  and  the  peculiar  raised 
net-work  of  reticulations  on  the  upper  surface  of  the  pileus,  that 
it  might  be  considered  well  marked  as  an  independent  genus.  It 
is  just  as  properly  an  Entoloma  as  a  Pleurotus;  and  why  not  a 
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Heliomyces?  Its  liesli  l»ecuiiies  toii<;;li  at  matiiiity.  at  least  in  dry 
weather.  Lloyd's  tiguie  is  an  excellent  illustration  of  the  plant  as 
I  found  it  at  Houghton. 

**Gi1Is  adnatc-decurrcnt  or  deeply  dccurrent,  narroiced  to  a  point 
or  line  on  the  stem. 

700.    Pleurotus  ostreatus  Fr.     (Edible) 

Syst.  Myc.  1S21. 

Illustrations:    Atkinson.  Mushrooms.  Tl.  30,  Fig.  104,  1900. 
Hard,  Mushrooms.  PI.  IS,  Fig.  117.  1908. 
Mcllvaine.  Amer.  Mushrooms,  Plates  35  and  35a,  1900. 
Marshall.  Mushroom  Book,  PI.  9,  58,  1905. 
Michael,  Fiihrer  f.  Pilzfreunde,  Vol.  II,  No.  79  (dark  form). 
Plate  CXLII  of  this  Report. 

PILEUS  5-L'O  cm.  or  more  broad,  firm,  ascending  or  shelving, 
eo)t(h(itr,  sultdimidiate  to  elongated,  convex  or  depressed,  white  or 
whitish  becoming  darker  or  brownish-ashy,  moist,  glabrous,  margin 
thin  and  even,  sometimes  subrinio.se.  FLESH  thick,  somewhat 
soft.  <  JILLS,  close  to  subdistant.  decurrrnt  and  rnun\u<j  doirn  the 
stem  in  raised  linen  irhicli  anastomose,  broad  in  the  middle,  nar- 
rowed at  cuds,  white  or  whitish.  STEM  lateral,  short  or  almost 
lackin;/,  stout,  solid,  tirm.  often  tomentose  or  strigo.se-hairy  at 
base,  wliitisli.  SI'OKICS  oblong,  7-10  x  1  micr..  snu»oth.  irhitc  in 
mass.     ODOR   and   TASTE  agreeable. 

Caespitos(dy  induicatcd.  often  in  large  shelving  (lusters  on 
standing  dead  trunks  of  pojdar,  maple,  elm,  birch,  willow,  etc.; 
rar(dy  on  hemlock  oi-  iiinc:  often  on  sawed  logs  scarcely  decayed. 
Til  i-diigliont    till-  St.iic.     .M;iy  to   XoNcndier.     ('oniinon. 

Listingiiisheil  from  /'.  .sniiidns  and  /*.  ulniarins  by  the  peculiar 
cross-coniKH-tions  of  tiie  dccurrent  gills  on  the  stem.  It  has  usual- 
ly slonler  and  lliickcr  i)i!ci  lli.-m  /'.  sapidns  ;ind  has  while  spores. 
/*.  o.slnnl ns  is  apjiareutly  m«tre  coniinon  in  southein  Michigan, 
while  /'.  sapidns  is  the  usual  foian  in  tlu-  north,  although  both  are 
found  in  the  same  region.  It  \aries  in  coloi-  fi-oin  dirty  \vhit(»  to 
snntky-w  hite.  becoming  brownish  tan  in  age  like  the  two  lidaled 
species.  In  Inxuriaut  specimens  the  gills  are  Ncry  broad,  luit  taper 
at  the  ends.  It  is  called  the  "<»ysler  .Mushiooni"  because  of  its 
conchali-   pihus.      .\utliors   dilVer  as   to   whether     it     is    of    lii-st    or 
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second  quality  for  the  table — the  difference  in  quality  is  probably 
due  to  the  manner  of  cooking.  Dr.  Cooke  says  it  may  be  spoiled 
by  improper  prei)aration.  Hard  says  they  must  be  carefully  and 
thoroughly  cooked,  and  this  is  an  important  fact.  My  own  prefer- 
ence is  the  method  used  in  frying  oysters,  only  it  is  better  to  cut 
the  cap  into  small  pieces  since  they  do  not  cook  as  quickly  as  an 
oyster.  The  caps  should  be  collected  witliin  a  few  days  of  their 
appearance,  as  they  become  infested  with  small  beetles ;  these,  how- 
ever, usually  hide  only  between  the  gills,  and  can  be  shaken  out, 
leaving  the  plants  still  fit  to  eat.  At  the  first  signs  of  decay  they 
are  no  longer  desirable. 

701.    Pleurotus  subareolatus  Pk.  var. 
N.  Y.  State  Mus.  Eep.  30,  187S. 

PILEUS  3-8  cm.  broad,  almost  as  long,  firm,  convex,  spatulate, 
ciDieate  or  flahelliform,  lateral  but  marginate  behind,  icliite  then 
dingy,  tomentose  behind,  silky  tomentose  in  front,  obscurely  areo- 
late,  margin  at  first  involute.  FLESH  thick,  surpassing  width  of 
gills,  rather  soft.  GILLS  decurrent,  scarcely  or  not  at  all  anas- 
tomosing on  stem,  rather  hroad,  attenuate  at  ends,  suhdistant, 
white,  at  length  brownish,  edge  entire.  STEM  short,  almost  lateral, 
ascending,  2-3  cm.  long,  about  1  cm.  thick,  firm,  solid,  sometimes 
spongy  within,  equal,  even,  white  then  dingy  or  subrufescent,  tomen- 
tose. SPOKES  long,  sul) cylindrical,  12-15  x  4-5  micr..  smooth,  white. 
CYSTTDTA  none.  BASIDTA  about  45x7  micr.,  attenuated  down- 
ward, 4-spored.     ODOR  and  TASTE  mild  or  slightly  nauseous. 

Solitary  or  fcAV  in  cluster.  On  living  trunks  of  maple,  basswood, 
etc.     Ann  Arbor,  New  Richmond.     September-October.     Infrequent. 

This  species  is  referred  here  with  some  hesitancy.  Peck  describ- 
ed his  plants  from  a  single  collection,  and  emphasizes  the  areolate 
character  of  the  surface  of  the  cap.  He  does  not  give  the  shape 
of  the  pileus,  but  the  stem  is  said  to  be  eccentric,  so  tliat  the  pileus 
was  probably  much  more  regular  than  in  our  plants.  The  spores, 
gills  and  most  of  the  other  essential  characters  agree.  It  is  prob- 
able that  if  we  had  accounts  of  the  spore-size  of  some  of  the  Euro- 
pean s})ecies,  our  plant  could  be  easily  placed.  The  margin  re- 
mains imolute  a  long  time,  and  Peck,  in  a  note  (Rep.  54,  p.  164) 
states  that  his  species  had  a  small,  white  membran-ous  veil  in  the 
young  condition,  showing  its  relation  to  Armillaria.  No  such  veil 
was  observed  in  my  plants. 
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702.     Pleurotus  sapidus  Kalcli.     (Edible) 

HyiiKMi.   Huiijiaiiao.   1S7:!. 

Ilhistnitioiis:     Aikiiison,  .Musliiooins.  IMati*  ::!.  Fi^.  in.".,  llMid. 
Hard.  Muslii-iM.ins.   IM.  I'd,   Fi-.   1:^:;.   I'.ids. 
X.   V.   State  Mus.  Kep.  48.   IM.  I'T.   ISDC.   Unt.  ed. 
Cuoke.   111.,  PL  954. 

PILlOrs  ,")-10  em.  or  more  broad,  lirm.  asceiidiiif];  or  shelving, 
siibdiniidiate  or  elon«;ated.  eoincx  to  subexjiaiided.  depres.^ed  be- 
hind, (jUihrous,  often  irregular  ami  witli  \va\\v  margin,  white  or 
whitish,  often  tinged  tan,  yellowish,  gia.v  or  bi-owiiish.  maigiii  ihin 
and  even.  FLI'^SH  white,  moderately  thick.  (ilLLS  close  to  snb- 
distant,  decnrrent,  nirrli/  (Duistoniosinf/,  broad,  white  or  whitish. 
STEM  short  or  aliiiosi  lacking,  strongly  eccentric  or  lateral,  solid, 
firm,  glabrons  or  slightly  tomentose  at  base.  SPORES  narrowly 
(ddong,  7-1 1  X  .'{^.r)  iiiicr..  smooth,  tiiif/cd  lihic  ///  nuiss  on  white 
l.ai.cr.    ODOK  and  TASTE  agreeable. 

('aesj)itosely  ind)ricated.  habit  \ariable,  as  in  /'.  osh-i  al us.  On 
<lead  tree-trnnks  and  lirm  logs,  of  maple,  (dm.  bcccli,  oak.  I»ircli. 
willow,  etc.  Thronghont  the  State.  May  to  Xoxcmlx'r.  \'ei\  com- 
mon. 

Like  /'.  o-sfrcatiis  in  general  ajtpearance  and  in  practically  all  of 
its  cliaractei-s  e.xcept  the  lilac  tinge(l  sjiores.  The  gills  anastomose 
<»iily  at  limes,  and  tlie  llesli  is  on  an  axcrage  Ihiiiiier  in  Michigan 
plants.  Onr  |)lant  is  mostly  shelving  and  lateral-stemnK'tl  as 
shown  in  Atkinson's  lignre.  Oidy  occasionally  d<»es  one  tind  snb- 
<'rect.  eccentric  or  almost  cnil  ral  stt'inmcd  jdaiits  like  those  tigni-ed 
by  I'cck  and  Cooke.  The  lila<'  tinge  of  ilie  s|>oies  is  ai)errant  with- 
in tiie  w  iiite  s|ioi(m|  group,  and  yet  the  plant  is  so  close  to  /*.  iistrr- 
(ilii.s  in  olliei"  res|(eets  that  it  would  be  a  straiiiier  in  llie  piidv 
spoied  ^ronp;  this  species  illnstrates  again  thai  no  gronping 
<aii  be  made  perfect.  Its  edible  (pialities  are  jnst  like  those  of  the 
oyster  miislii-oom.  and  the  icmarks  made  nn<lei-  th.it  species  ap|dy 
eqnally  here.  l»oth  of  these  species  are  much  sought  in  Furope.  and 
the  peasants  there  often  water  the  trunks  of  the  trees  where  they 
occui'.  and  in  this  way  ol.laiii  a  new  crop  of  the  niushroonis.  l*>oth 
are  a|>l  to  appe.ir.  afli-r  the  spi-ing  or  autumn  rains,  in  the  sanu' 
logs  and  trunks,  so  thai  one  m:i\  visit  the  same  place  year  after 
year  and  obtain  a   supjily. 
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703.  Pleurotus  lignatilis  Fr.     (Edible) 
Syst.  Myc,  1821. 

Illustrations:     Cooke,  111.,  PL  257. 

Hard,  Mushrooms,  Fig.  126,  p.  163  (as  P.  ahscondens) . 
Gillet,  Champignons  de  France,  No.  538. 
Plate  CXLIII  of  this  Report. 

PILEUS  2-5  cm.  broad,  tough,  irregular,  convex,  sometimes  de- 
pressed or  umbilicate,  flocculose-pruinose,  then  glabrous,  whitisli. 
GILLS  adnato-decurrent,  crowded,  narrow,  white.  STEM  2-4  cm. 
long,  2-4  mm.  thick,  slender,  stuffed  then  Jiollow,  equal,  irregular- 
curved,  eccentric,  somewhat  villose.  SPORES  minute,  oval,  3-5  x 
2-3  micr.,  smooth,  white.     ODOR  markedly  farinaceous. 

Gregarious  on  logs,  etc.  Bay  View.  August-September.  Infre- 
quent. 

Var.  ahscondens  Pk.  has  gills  truly  adnate  becoming  emarginate ; 
spores  elliptical,  4-5  micr.  long. 

The  plants  referred  here  agree  with  the  figures  of  European  au- 
thors in  having  the  gills  acuminate-adnate  on  the  stem,  so  that  as 
the  pileus  expands  they  appear  subdecurrent.  This  is  also  true 
of  the  following  two  species.  On  account  of  this  characteristic, 
it  seems  to  me  these  three  species  had  better  be  grouped  under  our 
second  section  than  with  P.  uhiiarius,  where  Fries  and  all  others 
have  placed  them.  P.  Ugiiatilis  and  P.  circinatus  and  P.  fimhriatus 
var.  are  very  much  alike  in  general  appearance.  To  distinguish 
the  species  one  has  to  rely  on  the  farinaceous  odor  of  P.  lignatilis, 
on  the  subsolid  stem  and  peculiarly  hygrophanous  pileus  of  P. 
fimhriatus  var.,  and  on  the  yery  regular  cap  of  P.  circinatus.  The 
spores  in  all  three  are  minute  and  somewhat  alike.  The  pileus  of 
P.  lignatilis  often  tends  to  be  subinfundibuliform. 

704.  Pleurotus  circinatus  Fr.     (Edible) 
Epicrisis,  1836-38. 

Illustrations :    Fries,  leones,  Plate  88. 
Cooke,  111..  PI.  257. 

PILEUS  2-5  cm.  broad,  or  less,  regular,  tough,  convex,  then  plane 
and  slightly  depressed,  irhite  or  wliitisli,  silky  pruinate.     FLESH 
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thickish.  white.  GILLS  aduato-deciirreut,  crowded,  narroiv,  white. 
STEM  '2-0  cm.  lou^i-.  stuffed  then  hollow,  equal,  eccentric,  slightly 
curved  or  sti'ai}.;ht.  (jhihrous,  luycelioid  at  base.  SPOKES  minute, 
elliptical.  4-5  x  2:5  miir..  smooth,  white.  ODOR  slight,  not  farin- 
aceous. 

(Dried:  (lills  Ycdl«twisli-(»chraceous;  pileus  and  stem  ochraceous- 
tan.  I 

Gregarious.  On  logs  in  hemlock  woods  of  northern  Michigan; 
frondose  woods  in  the  south.  Bay  View.  Detroit  (Grosse  Isle). 
August-September.     Infrequent. 

The  plant  is  white  at  first  but  becomes  ding}--tan  when  ohl.  It 
is  toughish  and  the  flesh  is  rather  thick  as  in  P.  lignatilis.  Both 
lack  the  thin,  hygrophanous  appearance  of  the  next  species.  The 
stem  is  usually  longer  than  the  width  of  the  pileus.  It  lacks  the 
distinct  farinaceous  odor  of  P.  lignatilis. 

705.     Pleurotus  fimbriatus  Fr.  var.     regularis  var.  nov. 

Sys.  Myc,  1821.      (As  (Uitoci/hc  fimhriatus.) 

Illustration:    Plate  CXLIV  of  this  Report. 

PILEL'^'S  2-5  cm.  broad.  l)r(iadly  convex,  then  plane,  obtuse,  de- 
pressed or  subinfundibulifonii.  pseudohi/grojihanous,  hi/iiliin  -irhitc, 
then  opaque-i>ruinose,  wavy,  irregularly  lol»ed  or  almost  rrgidar. 
glabrous,  even  on  margin.  FLESH  thin,  slightly  tougli,  white. 
GILLS  acurainately  mliKito  (h'cnrrcnt.  iiarroir,  croudtd,  ihiii, 
whitisli  becoming  yellowisli  in  age.  STEM  l-.'J  cm.  long.  2-5  mm. 
thick,  slender,  curved,  toughisli,  ecpial,  solid  except  a  narrow 
tubule,  flocco.se  at  apex,  pruinose  or  silky  librillose,  pallid.  SI'OIvES 
minute,  ovate,  4  x  :;  micr.,  smooth,  white.  CVSTIDIA  none;  sterile 
c«dls  on  edge  of  gills,  slcndj-r.  ODOR  somewhat  larindcrnus  to 
oily.     'i'ASTl'  slightly  bitterish-astringent. 

On  lieinloclc.  cliii.  etc..  lo^s  in  wooils.  l!;iy  N'irw.  Ann  Aihor. 
J UIM'  September.      I  nfi-e(|uent. 

The  pileus  when  moist  li.is  tlie  ;i|)|ieaian<e  of  n  delicate,  trans- 
luceiil.  inmialui-e  eggshell;  its  margin  is  sometimes  coiieent  rically 
rivulose.  'i'lie  stem  is  at  tirst  lirmly  stulVed  then  tubular.  \'\t\' 
comjiarisiuis  ^tr   n"'t<'s  "n    tin-  lu-eccdiiii:'  two  s|i('eies. 
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Section  IT.  Diinidiat'i.  Pileiis  lateral,  not  marginate  behind, 
not  at  first  resnpinate,  sessile  or  continuous  with  the  stem-like  base. 

706.    Pleurotus  serotinus  Fr.     (Edible) 

Syst.  Mvc,  1821. 

Illustrations:     Hard,  Mushrooms,  Fig.  24,  p.  161,  1908    (as   /*. 
serotinoides  Pli.). 
Cooke,  111.,  PI.  258.      (Without  the  olive  tints,  etc.) 
Patouillard,  Tab.  Analyt.,  No.  G29. 

PILEUS  3-8  cm.  broad,  campact,  convex  or  nearly  plane,  lateral, 
orbicular,  dimidiate  or  reniform.  with  a  (jclati)ious  peUkJe  which 
becomes  viscid  when  moist,  oUvaceous-ionher  but  varying  to  yellow- 
ish greenish  or  brown,  surface  often  covered  with  a  short,  dense 
tomentum.  FLESH  white,  thick,  firm.  GILLS  abruptly  subde- 
current,  thin,  broad,  narrow  in  front,  close,  whitish  or  tinged  ochra- 
ceous  or  tan.  STEM  very  short,  lateral,  continued  above  witli  the 
pileus,  stout,  5-20  mm.  long,  8-10  mm.  thick,  yellowish  t)eiieath,  sub- 
tomentose  or  dotted  with  brown  or  blackish  scales,  solid.  SPOKES 
minute,  linear-oblong,  slightly  curved,  4-6  x  1-1.5  micr.,  smooth, 
white  in  mass.  CYSTIDIA  fusiform,  yellowish,  about  25  micr. 
long.    BASIDIA  I-spored.    ODOPi  and  TASTE  none. 

(Dried:     Colors  similar  to  those  of  fresli  condition.) 

Caespitose,  imbricated,  often  laterally  connate,  .^o)aetimes  soli- 
tary. On  fallen  elm  trunks,  or  dead  branches  of  various  frondose 
trees.  Southern  Michigan;  probably  throughout  the  State.  August- 
November.     Frequent  locally. 

The  mode  of  growth  is  similar  to  that  of  Clatidopus  uidulans,  but 
lacks  the  odor  of  the  latter  and  is  usually  more  compact  and  liie 
colors  are  dingy.  The  spores  usually  found  deposited  on  the  lower 
pilei  from  those  above  are  white.  The  tomentum  on  the  pileus 
often  breaks  up  into  punctate  scales.  The  short  stem,  seen  ouly 
below,  has  a  yellow-tomentose  covering.  It  may  appear  in  consider- 
able quantity  on  a  single  tree  trunk. 
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707.     Pleurotus  petaloides  Fr. 

8yst.  Myc.  ISl'I. 

Illtisii-atioiis:     Alkiiisnii.  Muslin.onis.  Fi^.   lO'.MO.  [..  108,  IIXK). 
Cooke,  111..  IM.  L'.")!». 

I'lLl^rS  1-.")  (111.  l»ro;i<l.  ('loii,ii;it('(l  ill  a  in  (];/(  -sIiujk d  to  sjiaihit- 
hitc  nianiuM-.  L*-10  ciii.  loiii;.  Ia]i('i-iii,u  t(»  a  stem-like  base,  (/hihrous 
exeejit  sometiiiies  toiiieiit<tse  To\\"ar(l  base.  irJiitisJt  to  hrouii,  tan  or 
rcddisJi-hnjirn,  niar^Mii  at  first  iiii-olli'(l  and  finely  sti-iate  when 
moist.  FLESH  latliei-  tliin.  wliite.  lioiiioiiem'ons.  <  i  I LLS  decur- 
rent.  \ cry  nan-ow.  crowded,  wliitisli  or  yellowish.  r(b/i  fiinbruitc. 
STE-M  not  apparent  from  above.  (»n  the  underside  it  is  somewhat 
distin^iiisliable  as  a  compressed,  short,  somewhat  villose  portion 
on  which  the  yills  descend.  STORIOS  f/lobosr,  minute.  :'>  4  micr.  in 
diameter,  white  in  mass.     CVSTIIHA  abundant. 

Caespitose  on  decayinji  wood.  ioj;s.  stumps,  frcuii  under<ii(»iinil 
portions  of  wood,  etc    duly  to  Septend>er.     ^Martpu'tte.     Infretpient. 

Close  to  /-•.  siKttliiiUit lis.  which  has  oval-ellijttical  sjiores.  The 
Eurojiean  authoi-s  as  a  rule  ^i\('  the  spores  under  the  descri]»ti(Ui 
of  this  species  as  o\al-ellipt  icai,  so  that  if  Feck's  concept  iiui  is 
coi-rect  their  measurements  were  taken  from  a  form  like  Peek's  /*. 
s/)(iihiil(it Ks.  Flies  and  apparently  most  others  liaNc  considered  /*. 
s/xit  li  iihil  IIS  as  a  \ariely  with  a  more  broadly  cxpa  iidcil  and  lnbed 
liileus.  ()ur  species  is  distinguished  from  /'.  ji(irri(/<iis  and  /'.  iilhij- 
Unit  IIS  by  the  |U-eseiice  of  cystidia.  as  well  as  by  tlii'  uoii-resii|iiiia  Ii' 
pileiis   ill    the  younu   sta;;c. 

708.     Pleurotus  spathulatus  i  Fr.  i  Fk. 

\.  ^■.  Slate  -Mils.   Kcp.  ;;!i.   issc. 

Illustration:     IFir.l.   .M  iisliio.ims.   Fi-.   Vl^^.  p.   ins.   I'.MIS.      i  .Vs   /'. 
f)i  tiiloiihs.  ) 

"I'lLFFS  1  .">  cm.  broad,  aseeiidiiii;.  sjial  liulate."  jirialoid.  sub 
llabellifoiiii.  ••lapciiii;^  Itehind  into  llic  sicm.  j^labioiis.  convex  or 
depresseil  on  llic  disk  ami  lliric  s(»mcliincs  pidtescenl.  nl  iiliii(  oils  or 
hrouiiisli  tiiii/id  uilli  iirai/,  nd  or  ifillon.  FI/FSII  rallicr 
thin.  <IIFLS  ilecurrenl.  crowded,  linear,  wliiiisii  or  yellowish. 
STF.M  ciimpiessed,  sometimes  channeled  above,  grayish  lomeiilose. 
Sl'(  »Ki;.'<  « ////W/r///,  7..".  x  I  .")  micr.     (»Im>K  ,iiid  'I'A  ST!'.  /(//•//(»/<•(  o/rv." 
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This  description  was  taken  from  Peck's  Report.  It  is  submitted, 
so  that  more  data  may  be  obtained  on  the  relation  of  this  and  the 
preceding  species.  Patouillard's  figure  of  P.  petaloides  var.  loiatus 
(Tab.  Analyt.,  No.  421)  may  be  this  species,  as  he  figures  the  spores 
elliptical-ovate.  Hard  gives  the  spore  measurements  elliptical,  al- 
though he  says  "globose."  His  figure  could  be  either  species. 
Galtfelter  (Trans.  St.  Louis  Acad,  of  Sci.,  Vol.  XVI,  No.  4,  p.  44) 
gives  the  spores  of  P.  petaloides  as  3-4  micr.,  and  globose.  There  is 
thus  considerable  discrepancy  between  European  and  American 
notices  of  P.  petaloides,  so  that  Peck  appears  justified  in  separat- 
ing the  one  with  globose  spores  from  the  one  with  elliptical  spores. 
It  is  more  than  likely,  however,  that  American  authors  have  con- 
fused Pamcs  angustatus  Berk,  wdth  P.  petaloides  in  which  case  P. 
spathulatus  would  revert  to  P.  petaloides  as  a  variety,  just  as  Fries 
placed  it,  and  the  elliptical  spores  would  belong  to  P.  petaloides  as 
in  Europe.  All  these  species  are  doubtless  edible  so  that  the  my- 
cophagist  is  unafi'ected  by  the  situation.  Both  Panus  angustatus 
and  Pleurotus  petaloides  have  abundant  cj^stidia,  and  both  have 
been  found  in  northern  Michigan. 

709.     Pleurotus  candidissimus  B.  &  C. 
Ann.  Nat.  History,  1859. 

PILEUS  2-18  mm.  broad,  flaccid,  reniform  or  dimidiate,  soft-mem- 
branous, ascending,  convex  then  plane,  attached  laterally,  never 
resupinate,  subsessile  i.  e.  stem  very  short,  sometimes  sessile,  pure 
white,  pulverulent,  with  a  clialky  lustre,  villose  at  point  of  attach- 
ment, margin  sulcate,  varying  to  rugose-striate.  GILLS  radiating, 
decurrent,  suhdistant  to  distant,  broader  in  front,  narrowed  to  the 
villose  base,  thin,  white.    SPORES  globose,  4-6  micr.  diam.,  smooth. 

Gregarious,  on  rotten  wood.  Mixed  hemlock,  maple  and  beech 
woods.  Houghton,  Bay  View,  New  Richmond.  July  to  September. 
Infrequent. 

This  little  species  is  easily  mistaken  for  P.  septicus  from  which 
it  differs  in  its  globose  spores  and  its  sulcate  and  non-resupinate 
pileus.  The  pileus  may  become  resupinate  on  drying  or  when  old. 
It  varies  from  sulcate  to  obscurely  striate  or  lacunose-rugose,  but 
vigorous  specimens  show  this  character  well.  Other  Friesian  species 
differ  as  follows :  P.  niitis  has  an  even  pileus ;  P.  limpidus  is  hygroph- 
anous  and  the  gills  are  crowded  and  linear;  and  P.  acerosus  has 
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crowded  gills.     Our  plant  seems  to  be  overlooked  usually,  as  it  is 
delicate  and  soon  shrivels. 

Section  III.  Resupinati.  Pileus  at  first  resupiuate,  then  reflex- 
ed,  sessile. 

*Pilens  fleshy,  rather   thick;   traina   homogeneous. 

710.     Pleurotus  porrigens  Fr. 

Syst.  Myc,  1821. 

Illustrations:     Michael.  Fiihrer  f.  Pilzfreunde.  Vol.  III.  No.  100. 
Cooke,  111.,  PI.  259. 

PILEUS  2-4  cm.  broad,  elongated  ear-shaped,  obovate  or  fan-shap- 
ed, 3-8  cm.  long,  at  first  rcsupinate  and  suborbicular  with  persist- 
erithj  inroUed  margin,  then  reflexed  and  prolonged,  ascending  or 
horizontal,  pure  ivhite,  sessile,  glabrous  except  the  base  which  is 
villose-tomentose,  margin  regular  or  lobed.  FLESH  thin,  rather 
lirittle.  (IILLS  radiating,  narrow,  crowded,  linear,  thin,  much 
forked  or  even  anastomosing  at  base,  at  length  creamy-yellowish. 
SPOKES  slightly  longer  than  wide,  oval,  or  subglobnse,  0-7  x  5-0 
micr.,  smootli.     CVSTIDIA  none. 

Caespitosely  imbricatctl.  On  decayed  wood  of  conifers.  In  the 
hemlock  and  \nut-  regions  of  the  State.     Augnst-SciitiMnhcr. 

Easily  confused  witli  Panu.s  angu.status  and  I'ltiirol us  alhoto- 
mentosus.  It  dilVers  fi-om  these  in  tlie  absence  of  a  gelatinous  layer 
in  the  pileus.  From  P.  prtaloides  it  is  distinguished  by  its  white 
color  ami  absence  of  cystidia  on  the  gills.  Its  home  is  usually  on 
very  rotten  wood  of  hemlock  or  pine.  /*.  nrphretus  Ell.  is  said  to 
be   the  same  thing. 

711.     Pleurotus  septicus  I'r. 

Syst.   .Myc..    iSi'l. 

Illustrations:      I'atoniilard,  Tal).  Analyl..  No.  O'JT. 
Tooke.    111.,    ri.   L'.V.t. 

I'l  LIU'S  .">  lid  niiM.  Iiinail.  ri  sii /lintiti  nl  first,  tlien  rellc\cil.  con- 
vex then  plane,  slunt  stipHntr,  irliilr,  jikIhsiiuI ,  inn  nii  mnrgin. 
FLESH    tliin.    n<»i    trnh    ninnhr.inons.      (!lLi.,S    siihilisfinil ,    rntfirr 
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'broad,  radiating,  white.  STEM  slender,  short,  incurved,  pubescent^ 
disappearing,  surrounded  at  tlie  base  by  a  webby  zone  of  filaments, 
white,  SPORES  elliptic-ovate,  pointed-ai)iculate,  8-10  x  6  mier.^ 
white  in  mass.     CYSTIDIA  none. 

On  decaying  wood,  etc.,  in  woods.  Pri^bably  throughout  the 
State.     July-September.     Infrequently  found. 

Often  confused  with  Chmdopiis  variahiUs  v/hen  the  latter  is 
young  and  white-gilled.  It  has  no  doubt  also  been  mistaken  for 
P.  candidissimus  which  however  is  not  resupinate  at  first  and  has 
globose  spores.  Probably  several  other  small  white  species  occur, 
but  have  not  been  distinguished. 

^^PUcus  fleshy,  with  a  (jclatiiwus  layer  on  or  just  hencath  the 
surface. 

712,     Pleurotus  albolanatus  Pk.,  sp.  nov. 
Illustration:     Plate  CXLV  of  this  Report. 

PILEUS  5-10  cm.  or  more  broad,  resupinate  at  first,  fleshj^, 
lateral,  sessile,  becoming  obovate,  reniform  or  flabelliform,  convex 
to  subexpanded,  trania  slightly  differentiated  into  several  layers, 
upper  part  suhyelatinous,  surface  pulverulent-tomentose,  margin 
involute  at  first.  FLESH  rather  thin,  white,  scissile,  becoming 
hrittle.  GILLS  decurrent  on  stem-like  base,  very  crowded,  narroic, 
white  to  yellowish,  somewliat  forked,  thin.  SPORES  spherical^ 
4-0  micr.  diam.,  smooth,  white  in  mass.     CYSTIDIA  none. 

Caespitosely  imbricated.  On  decaying  logs  of  beech,  hemlock, 
etc.,  of  northern  Michigan.  Bay  Mew,  Marcpiette,  Hougliton. 
August-October.    Frequent. 

This  species  approaches  Pan  us  anyustatus,  but  differs  consistent- 
\y  in  the  lack  of  cystidia,  in  its  larger  spores,  and  perhaps  in  its 
resupinate  pileus.  ><'o  record  seems  to  be  on  hand  that  P.  anyus- 
tatus  is  at  first  resupinate.  The  pileus  has  a  gelatinous  feel  and  is 
composed  of  several  layers,  but  in  some  specimens  these  are  hard 
to  distinguish.  Specimens  referred  to  Peck,  were  labelled  by  him  P. 
porriyens  var.  albolanatus.  The  spherical  spores,  which  are  con- 
stant, and  the  subgelatinous  layer  in  the  ui)per  pai-t  of  the  pileus 
warrant  me  in  using  Peck's  varietal  name  for  a  distinct  species. 
Luxui-iant  specimens  become  lobed  as  in  the  related  species,  and 
measure  up  to  14  cm.  in  width.  The  flesh  becomes  brittle  on  dry- 
ing and  is  rather  tliin  througliout.     The  tomentosity  extends  usual- 
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ly  over  the  whole  pileus  but  sometimes  the  margin  is  glabrous. 
There  are  no  stria tions.  {Sometimes  the  base  arises  from  a  white^ 
mycelioid  subiculum. 

713.    Pleurotus  mastrucatus  Fr. 

Syst.  Mycol.,  ISi'l. 

Illustration:    Cooke,  111..  PI.  24:J. 

"i'lLEUS  L'-j-lU  cm.  broad,  at  prat  rcsupiiiatv  then  reflexed  and 
expanded,  sessile,  subdimidiate,  obovate,  sometimes  lobed,  flaccid, 
trama  irith  an  upper  gelatinous  layer,  mouse-j^ray,  rough-squamu- 
lose  with  blackisli  hairs  and  rigid  points  intermixed,  margin  in- 
volute at  first.  GILLS  converging  to  the  base  of  pileus,  (without 
a  rudimentary  stem),  broad,  subdistant,  whitish-gray.  SPORES 
oblong,  oblique,  S-'J  x  4-5  micr.,  white. 

''Caespitosely  imbricated.  On  logs  or  decaying  wood.  September- 
November." 

This  species  has  been  found  in  surrounding  States  and  no  doubt 
occurs  with  us,  though  I  have  not  found  it.  Keportod  in  the  Chicago 
Xat.  Hist.  Surv.  Report,  and  in  Morgan's  Flora  of  the  Miami  Valley^ 
Ohio.     It  is  rare. 

714.     Pleurotus  atrocaeruleus  I'r.  var.  griseus  Pk. 
X.   Y.  Mils.  Kcp.   14,   18tJl.      (Sy.st.   M \ c.   1821.) 

PILEUS  2-5  cm.  broad,  at  first  rcsupinate,  tluMi  reflexed  ;ind 
horizontal,  obovate  or  reuiforni.  upptr  lajfcr  of  trama  gelatinous 
and  tough,  <lark  grayisli-l)roN\ii  sha(le<l  witli  bluish  oi-  blackish  tints, 
coarsely  villose  to\\ar<I  llic  liasc.  ;4l;il»roiis  oii  inaigiii,  even  or 
slightly  wrinkled,  margin  ol'it-n  lobed.  I'Ll^SlI  shatose,  gelatin- 
ous aboNc.  coiiiposed  of  lloccose  iiyidiae  below,  the  lower  layer  vary- 
ing ill  tliickiiess.  lliiiiiirr  in  rruiil.  (lILJyS  nidialiiig.  dcciiri-ciit  to 
the  region  of  the  atlachineiit  of  jiileiis  oi-  to  the  iiairy  stem  lik«' 
bas<',  inoib'rately  broad.  soniewiiMt  chise,  whitish  or  yelhtwish.  i'i]no 
niinntcly  tiiiilni.ilc.  Si'(>lii;S  clliiil  ic  uldong.  narrower  toward  one 
«'iid,  <I  7..")  x  ;;  I  niicr..  smooth,  while  in  mass.  C^'S'I'I  I  )I  .\  sh'iider, 
acuminate  and  scattei-ed  on  the  sides  of  gills  and  tiieii  about  45 
niier.  long:  more  nuMienms  hnt  shorter.  alMni!  ;!it  niicr..  on  the  e<lge 
of  the  ;,m11s.  ofteii  capped  with  <-oarse  ;^rannles. 
SG 
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(Dried:     Pileiis  blackish,  gills  ochraceous-taii.) 
Caespitose,  siibimbricate,  on  the  bark  of  various  trees,  in  woods, 
lawns,  etc.     On  mountain  ash  on    a    lawn    at    Marquette.     July- 
September.     Throughout  the  State.     Infrequent. 

The  plants,  like  the  plants  of  the  genus  Marasmius,  revive  when 
moistened.  Mounted  in  water  under  the  microscope,  a  section 
through  the  pileus  shows  a  gelatinous  upper  layer  of  uniform  thick- 
ness, bounded  by  dark  hyphae  on  both  sides  of  this  laj^er,  the  upper 
hyphae  forming  the  villosity  on  the  pileus,  the  lower  forming  an 
opaque  line  next  to  the  white  flesh  beneath.  In  front  the  flesh  is 
thinner  than  the  pellicle,  behind  it  is  several  times  thicker.  Whether 
the  variety  is  entirely  distinct  from  the  European  species,  cannot 
be  decided  from  data  at  hand.  The  cystidia  are  thick-walled, 
slender,  penetrate  deep  into  the  subhymenium.  and  do  not  project 
far  above  the  hymeuium. 

715.     Pleurotus  applicatus  Fr. 

Syst.  Myc,  1821. 

Illustrations :    Atkinson,  Mushrooms,  Fig.  111.  p.  109,  1900. 
Hard,  Mushrooms,  Fig.  125,  p.  102,  1908. 
Cooke,  111.,  PI.  214. 
Patouillard,  Tab.  Analyt.,  No.  519. 

PILEUS  3-G  mm.  broad,  minute,  arising  from  an  orbicular  re- 
supinate  tubercle,  soon  horizontal  but  cupuJate,  convex,  submem- 
branous,  traina  7nainly  gelatinous,  surface  pruinate  to  villose  be- 
hind, obscurely  striatulate.  dark  gray  to  blackish,  tinged  blue,  ses- 
sile or  with  a  villose,  base-like  tubercle.  GILLS  subdistaut,  rela- 
tively broad,  radiating,  whitish  at  first,  soon  gray  or  even  darker 
than  the  pileus.  SPORES  si)lierical,  minute,  1-5  micr.  diam., 
smooth,  wliite  in  mass.     CYSTIDIA  none. 

Gregarious,  on  rotten  wood,  often  on  old  stems  of  grape  vines, 
in  moist  woods.  Probably  throughout  the  State;  Ann  Arbor,  etc. 
June-September.     Infrequently  collected. 

The  dark  color  of  this  little  Pleurotus  causes  it  ordinaril}'  to 
■escape  detection,  but  persistent  examination  of  the  lower  side  of 
moist  logs  or  brush-heaps  is  likely  to  disclose  it.  It  revives  on 
moistening,  and  so  simulates  a  Panus.  It  differs  from  P.  atro- 
pellitus  in  its  globose  spores  and  gelatinous  trama.  A  large  portion 
of  the  thin  pileus  is  composed  of  gelatinizing  hyphae,  on  the  top  of 
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which  are  dark  flocoose  threads  which  form  the  villose  surface  of 
a  part  of  the  jtileiis.  The  gills  are  subdistant  with  alternating 
shorter  gills,  which  often  develop  poorly  so  that  the  main  gills 
appear  quite  distant.  When  growing  from  the  underside  of  wood 
the  pileus  is  attached  at  its  center. 

***Pileus  meinbraNOiis,  tnitna   lioniogoious,  not  gelatinous. 

716.     Pleurotus  atropellitus  Pk. 

N.  Y.  State  Mus.  Kep.  39,  1S8G. 

PILEUS  5-15  mm.  broad,  small,  rcstiijinatc  at  first,  very  thin, 
membranous,  toughish,  suborbicular,  then  obovate  or  reniform,  con- 
vex to  nearly  j>lane,  viUosc-tomentulosc,  glabrescent  in  front,  ses- 
sile by  a  villose  tubercle,  ashy-gray  to  blackish,  widcly-striate  to 
subsulcate  on  inarf/in  wIkmi  moist.  FLESH  homogeneous,  with  <lark 
hyphae  on  the  surface  of  pileus.  GILLS  close  to  subdistant,  rela- 
tively broad,  short  ones  often  narrow,  concolor,  radiating  from  tlie 
stem-like  villose  base.  SPORES  cllijtticdl  onil,  T-'J  x  4-5  micr.. 
smooth,  white  in  mass.     ("VSTIDIA  none. 

On  decayed  wood,  low  woods.  New  Kichmond,  Ann  Arbor, 
ilarch   CM.  1009),  September,  etc.     Infrequent. 

This  is  similar  to  /'.  appticatus,  but  more  flaccid,  more  definitely 
striate  on  the  pileus,  and  with  broadly  elliptical  sjtores.  Our  ])lants 
were  i>aler  than  those  <lescribed  l)y  Peck.  The  closeness  of  the  gills 
\aii('s  ill  these  small  jtlaiits  and  makes  a  poor  character  to  ein- 
pliasizc.  It  i-ovi\('s  pouiiy  when  moistened  as  compai-ed  with  /'. 
tipplicdl IIS.  Aiiollicr  small  spci-ics,  related  to  these  two,  is  /'.  ni<irr 
Schw.  This  lias  sub^ilubosc  sjiurcs  ami  is  plicate  on  the  mariiin  of 
the  |)ih'ns.  /'.  stridtidKs  Fr.  has  very  distanl  gills,  sid)glol)osi'  spor«'s 
and  a  i»cndiilons,  obconic,  sti'iate  brown  or  ashy  pileus.  I  Uuw  not 
roniid   I  licsc  I  wo  in   the  state. 

Tricholoma  IV. 

(Froni  the  <!reel<  lliri.r,  genilisc  Iriclms,  a  hair;  and  loiiia,  a 
fringe,  i-eferiiii;4  to  the  remnants  of  the  corlina  in  some  species,  i 

White  sporeil.     Stem  continuous  with   the  pileus.  irilhoiit  mi  an 
iiuliis,  spDiiui/  fh  sill/  In  fihrtiiis.  central:   partial   \eil   in   the  I'lMni  nl" 
a  slight   liinillose  or  lloccose  coiiina.  or  lacking.     \'ol\a   none,    (iills 
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adnate  or  truncate-adnexed,  Iteconiing  emarginate.  Pileus  viscid 
or  dry. 

Putrescent,  terrestrial,  fleshy,  firm  and  rather  large  mushrooms. 
A  large  genus,  approaching  Clitocybe  and  Pleurotus,  being  sepa- 
rated from  the  former  by  the  non-decurrent  gills,  from  the  latter 
by  the  central  stem.  Collybia  is  distinguished  by  its  cartilaginous 
stem,  and  by  the  absence  of  a  cortina,  and  more  often  grows  on 
wood  or  decayed  leaves,  etc.  The  trama  of  the  gills  is  composed 
of  parallel  hyphae  which  distinguishes  them  from  those  Hygrophori 
which  are  similar  in  appearance.  The  genus  corresponds  to  Hebe- 
loma,  Entoloma  and  Hypholoma  of  the  ochre,  pink  and  purple- 
spored  groups.  Many  of  them  are  edible,  and  their  thick  flesh  fur- 
nishes considerable  substance;  on  the  other  hand  several  species 
are  known  to  be  poisonous  and  must  be  avoided. 

The  PILEUS  may  be  glabrous,  silky  or  in  some  species  scaly; 
viscid,  dry  or  hygrophanous.  Accordingly  they  are  placed  under 
corresponding  sections  of  the  genus.  The  colors  are  seldom  bright, 
although  several  are  sulfur-yellow  and  others  purplish  or  lavender. 
Manj^  of  them  are  dull  whitish  to  gray  or  tan,  sometimes  umber  or 
blackish.  The  character  of  the  margin  of  the  pileus  is  used  exten- 
sively to  determine  to  which  sub-genus  they  belong.  It  is,  there- 
fore, important  to  observe  carefully  the  presence  or  absence  of 
silky  fibrils  or  flocci  on  the  margin,  as  their  presence  indicates  a 
slight  cortina  in  the  veiy  young  stage  and  suggests  the  sub-genus 
Cortinellus.  The  viscidity  indicates  the  subgenus  Limacina,  al- 
though species  of  other  sections  sometimes  become  slightly  viscid 
or  gelatinous  in  very  wet  weather.  The  GILLS  are  used  to  separate 
this  genus  from  Clitocybe.  Theoretically,  they  are  always  emargi- 
nate behind,  but  this  condition  varies  considerabl}'.  It  is  true,  that 
in  the  mature  plant,  Avhen  the  pileus  is  fully  expanded,  they  become 
either  sinuate  or  emarginate  in  most  cases,  although  a  single  speci- 
men may  not  always  be  normal  in  this  respect.  When  young,  liow- 
ever,  they  often  do  not  show  this  character  clearly,  but  are  then 
adnexed,  rounded-adnate,  or  adnate  in  such  a  way  that  they  are 
merely  a  little  less  broad  at  the  attached  portion  than  they  are 
a  few  millimeters  away  from  the  stem,  and  this  short  distance  is 
often  marked  by  a  straight  edge  rather  than  by  a  rounded  edge. 
Such  a  condition  may  be  referred  to  as  truncately-adnate,  rather 
than  as  adnexed.  In  old  stages  the  gills  may  even  become  spuri- 
ously decurrent,  and  their  Tricholoma  nature  is  then  evident  only 
by  a  slight  sinuate  portion  near  the  stem,  since    in    Clitocybe   the 
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edge  is  iiuiformly  continuous  or  straight.  Fayod  (Ann.  d.  Sci. 
Nat.,  7  Ser.,  A'ol.  9,  p.  340),  says  that  in  the  very  young  button 
stage  they  are  truly  decurrent  but  his  observations  were  liniiteil 
to  few  species.  The  color  of  the  gills  changes  at  maturity  or 
in  age  in  some  species,  and  this  character  is  used  to  separate 
the  species  under  each  section  into  two  groups.  The  color 
changes  to  reddish-spotted,  fiesh-color,  ashy  or  even  black  in  age  or 
when  bruised,  and  hence  it  is  often  impossible  to  locate  a  species 
properly  until  it  has  been  kept  several  hours  after  picking.  In 
some  species  the  gills  are  very  narrow ;  in  others,  very  broad,  and 
this  is  a  reliable  character  when  well-developed  plants  are  at  hand ; 
poorly-developed  or  stunted  specimens  often  produce  narrow  gills 
in  broad-gilled  species.  The  gills  of  some  species  are  easily  separa- 
ble from  the  trama  of  the  pileus,  and  such  species  have  been  re- 
ferred by  some  autliors  to  a  separate  genus :  Lepista.  There  is, 
however,  not  sullicient  data  at  hand  to  know  with  certainty  what 
species  have  this  character  and  why,  and  hence  in  this  report  they 
are  included  under  Tricholoma.  The  STEM  varies  from  tibrous- 
fleshy  to  tibrousspongy ;  more  often  quite  tirni.  compact  and  stout. 
It  lacks  the  cartilaginous  lind  of  the  stem  of  Collybia,  although 
in  dry  Aveather  forms  a  rind  is  sometimes  simulated.  T.  alhifiari- 
ditm  l*k.  often  has  a  distinct  cartilaginous  stem  and  is  grouped  un- 
der Collybia.  There  is  no  annulus,  the  cortina  being  evanescent 
when  jjresent  at  all,  or  in  a  few  extreme  cases  leaving  only  slight 
fibrillose  remnants  on  its  surface,  as  in  T.  vacciniim  Fr.  and  T.  ini- 
hficatum  Fr.  It  is  nearly  always  dry.  and  scarcely  ever  sharply 
bulbous.  The  SPORES  arc  white  except  in  a  small  aberrant  grouj) 
inchuling  T.  perfionatuin,  'J',  nudum  and  T.  /xinocoluin,  where  they 
are  tinged  i)ale  dingy  llesli  coloi-  in  mass.  They  vai-y  from  elliptical 
to  o\;tI  oi'  s|i|icric;il.  .iih!  ;ii-e  iisiinily  iiici I i iiiii  to  siiinii  or  iiiiiiult>  in 
siz<'.  The  epispore  is  rarely  rongli,  e.  g.,  in  some  of  the  species  nn- 
der  the  snl»genns  Melanolenca.  CVSTIDIA  are  lacking  in  this 
genns;  shrih  crlls  ;ire  sehlom  |iresenl  on  the  edge  of  the  gills; 
they  have  been  noted  in  V.  rutihins  and  7'.  (i(r<\  'i'he  ()|)()l{  is 
quite  characteristic  of  many  speries;  many  have  a  farinaceous  odor. 
while  some  are  disl  ingnislialtle  liy  a  hea\y  disagr(H»ai)]e  odor.  When 
it  is  not  otlieruise  noticeable,  ihe  odnr  may  nften  he  obtained  bv 
crushing  a  piece  i)\'  the  cap  between  the  lingers.  The  TASTI] 
varies  also.  In  tho^e  species  with  the  iarinact'ons  odnr.  thei'e  is  a 
corresjionding  taste.  S(»me  s|ie(ies  ha\c  an  acrid  taste.  Tiie 
Triclndomas    usually    ha\e    a     lerrestiaal    litihilut.     Tlie\     a  I'e    most 
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common  iu  open  woods,  mossy  places  and  thick  forests.  Some  grow 
in  meadows  or  grassy  places,  bnt  these  are  rare  in  the  vicinity  of 
Ann  Arbor.  T.  rufihuis  grows  on  wood,  and  T.  nstale  is  partial  to 
the  remains  of  very  rotten  logs,  etc.  Their  EDIBILITY  varies. 
Some  of  them,  like  T.  rcsplendcns  and  T.  personatum  are  among 
onr  very  best  mnshrooms  for  the  table.  Others  like  T.  equestre, 
T.  transmutans,  T.  sejunctiim  and  T.  terreum  are  fairly  good  when 
])roperly  cooked.  Some,  such  as  T.  laterariiim,  are  very  bitter,  or 
have  various  kinds  of  disagreeable  flavors  which,  however,  almost 
disappear  in  cooking.  In  serving  those  mushrooms  of  disagreeable 
flavor  it  is  safer  to  discard  the  liquid  in  which  they  were  prepared, 
as  this  contains  the  objectionable  constituents.  In  several  species, 
of  which  T.  sulfnreum  is  an  example,  the  disagreeable  flavor  can- 
not be  removed,  and  such  should  not  be  eaten.  In  all  cases,  except 
those  species  which  are  well-known,  it  is  necessary  to  exercise  ex- 
treme caution,  since  the  genus  includes  several  poisonous  species. 
T.  venenatum  for  example,  has  a  mild  taste  and  odor,  and  is  yet 
known  to  cause  severe  sickness.  Many  of  those  with  a  farinaceous 
taste  and  odor,  on  the  other  hand,  are  known  to  be  edible.  One 
must  therefore  be  able  to  discriminate  in  order  to  be  on  the  safe 
side. 

The  grouping  of  this  large  genus  is  fraught  with  considerable 
difliculties.  The  separate  species  are  often  closely  related,  and 
some  of  them  approach  other  genera  in  such  a  way  as  to  cause  dis- 
agreement among  authors  as  to  their  generic  position.  I  have  at- 
tempted an  arrangement  along  conservative  lines  until  our  data 
are  more  complete.  The  species  included  in  this  report  do  not,  I 
am  sure,  represent  more  than  half  the  species  occurring  within  the 
State.  It  has  been  impossible  to  make  a  search  for  Tricholomas 
in  the  northern  part  of  the  State  in  the  late  fall,  so  that  doubtless 
that  region  is  poorly  represented.  Hence,  also,  it  was  impossible 
to  study  the  genus  in  such  a  way  as  to  form  a  definite  opinion  as 
to  the  value  of  various  arrangements  which  have  been  proposed. 
Some  liave  segregated  it  into  four  or  more  genera.  Others  have 
separated  those  species  with  rough  spores  under  the  genus  Mela- 
noleuca,  while  still  others  have  placed  those  species  in  which  the 
gills  separate  easily  from  the  trama  of  the  pileus  under  Lepista  Fr. 
The  most  natural  arrangement  with  the  data  at  hand,  seems  to 
be  a  division  into  subgenera,  based  on  (1)  the  viscid  pileus: 
Limacina;  (2)  the  dry  pileus,  with  a  fibrillose  cortina  when  young: 
Cprtinellus ;  and   (?>)   the  moist  or  hygrophanous  pileus:     Melano- 
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leuca.  1  ilia  inclined  ;ils(»  to  (((iisjckM-  those  with  separable  gills 
as  a  distinct  subgenns.  l»nt  liave  a\<»ided  that  arrangement  in  this 
report  for  lack  of  data. 

The  key  to  the  species   inclndes   a    munher   which   have  not  yet 
been  found  in  Michigan  but  wliicli  occur  in  neighboring  States. 

Keii  to  the  Spcciest 

(A)     Pileus  viscid,  medium  to  large.     [See  also  (AA)  and   (AAA).] 
(a)     Pileus  pure  white.     721-.     T.  resplendens  Fr. 
(aa)     Pileus  not  pure  white, 
(b)     Gills  sulfur-yellow;   pileus  not  virgate.     717.     T.  equestre  Fr. 
(bb)     Gills  not  sulfur-yellow, 
(c)     Gills  becoming  discolored  in  age,  often  spotted  with  brownish- 
red, 
(d)     Flesh  and  gills  yellowish;  stem  at  first  viscid;  pileus  brown. 

T.  flavobntnneum    Fr. 
(dd)     Flesh  and  gills  white  at  first. 

(e)     Pileus    pale    pink    to    rosy-red,    margin    at    first    involute. 

(See  163.     Hygrophorus  7-ussula  Fr. ) 
(ee)     Pileus  reddish-brown   to  bay-brown. 

(f)     Odor  distinctly  farinaceous  when  flesh  is  crushed;  taste 

of  surface  of  pileus  bitter.     722.     T.  tratismutans  Pk. 
(ff)     Odor    not    farinaceous;    stem    mostly    rooting.     723.     T. 
u  St  ale  Fr. 
(cc)     Gills  not  discolored,  not  rufescent. 

(d)     Pileus  streaked  with  innate  blackish  fibrils. 

(e)     Taste  bitterish  or  nauseous;    pileus   whitish   to  yellowish. 

718.     T.  Sf'jinictum   Fr. 
(ee)     Taste  mild;    pileus  gray,  smoky,    lurid.     719.     T.   porten- 
tosum  Fr. 
(dd)     Pileus  not  streaked. 

(e)     Stem    floccose-fibrillose;     pileus    alutaceous.     720.     T.    ter- 

rifemm   Pk. 
(ee)     Stem  glabrous. 

(f)     Pileus   slightly   viscid,   greenish-yellow;    stem   white.     T. 

intirmcdiiim  Pk. 
(ff)     Pileus  glutinous,  yellow-tawny,  disk  reddish-brown;  base 
of  stem  brown.     7'.  ri.scosuni   Pk. 
(AA)     Pileus   hygrophanous    (water-soaked    plants   of   the    (AAA)     group 
sometimes  have  an  hygrophanous  appearance), 
(a)      Stem  sulcato  or  coarsely  striate;    pileus  reddish    or    reddish-fawn 

color  (moist),  5-10  cm.  broad.     T.  (ivdmmujHKlium  Fr. 
(aa)      Stem  not  sulcate;   pileus  usually  less  than  G  cm.  broad. 

(b)     Gills  violaceous  (young),  then  smoky;  often  in  greenhouses,  gar- 
dens, etc.     7r)4.      T.  sordiduiii    Fr. 
(bb)     Gills  not  at  first  violaceous. 

(c)      Pileus   1-3  cm.  broad,  stem  hollow. 

(d)      I'ileus  olive-gray   (moist);   odor  of  rancid  nit-al.     7'.  putidu7ti 

Fr. 
(dd)      PiUniH   wutery-browii    (moist);    odor   farinaceous.     T.   rimo- 
sinti  Pk. 
(cc)      Pileus  3-7  cm.  broad. 

(d)     Odor   strongly    farinaceous;    pilous   grnylsh-brown    or   brown 

(moist);    gills   whitish.     753.     T.   h  ucocrphdUtidt'S   Pk. 
( (111  I      Odor   not    tariuaccous. 

(e)     Stem  brown  within  an<l  without.  slu)r( ;   pileus  ashy,  gray- 
ish-brown, darktr  on  disk.     7'.  hn  viprs  Fr. 
(ee)     Stem  whiii-ii  wiiiiin;   in  t'u'lds,  gardfiis,  iiprn  uTound,  etc. 
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(f )     Stem  streaked  with  blackish  fibrils,  elastic;  pileus  smoky- 
brown.     752.     T.  melaleucum  Fr. 
(ff)     Stem  covered  with  a  cinereous  pulverulence,  soft;  pileus 
gray.     T.  humile  Fr. 
(AAA)     Pileus  neither  viscid  nor  hygrophanous. 

(a)     Pileus  white  or  whitish  at  first,   disk  often   with  tints   of  other 
colors, 
(b)     Taste  acrid,  bitter  or  unpleasant  (often  tardily), 
(c)     Gills  becoming  dingy  flesh  color.     751.     T.  panoeolum  var.  cae- 

spitosum  Bres. 
(cc)     Gills  white  or  whitish,  not  becoming  dingy  incarnate  in  age. 
(d)     Stem   stuffed    or   hollow;    pileus    with    grayish-brown    disk; 

taste  and  odor  strong,  unpleasant.     T.  terreolens  Pk. 
(dd)     Stem  solid, 
(e)     Gills  broad;   pileus  minutely  scaly;   taste  slowly  acrid  or 
unpleasant, 
(f)     Pileus  with  ochraceous,  drop-like  scales  on  disk. 

726.     T.  noMle  Pk.     (T.  serratifolium  Pk.)      (See  also 
T.    venenatiivi   Atk.) 
(ee)     Gills  not  broad;  pileus  glabrous. 

(f)     Taste  very  bitter;    gills  narrow  and   crowded.     743.     T. 

acerhum  Fr. 
(ff)     Taste  tardily  acrid;  gills  medium  broad  and  close.     742. 
T.  album  Fr. 
•  (bb)     Taste  mild  or  farinaceous. 

(c)     Stems   connately   joined   at  base   or   several   growing   from   a 
thick  fleshy  mass. 
(d)     Pileus  mottled. with  reddish  scaly  spots.     T.  albellum  Fr. 
(dd)     Pileus    mottled    with    watery    spots.     741.     T.    unif  actum 
Pk.  var. 
(cc)     Stems  simple  or  subcaespitose. 

(d)     Pileus  small;  gills  broad;  stem  solid;  taste  farinaceous.     T. 

silvaticuvi  Pk. 
(dd)     Pileus  usually  more  than  2-3  cm.  broad, 
(e)     Odor  and  taste  farinaceous, 
(f)     Pileus  large,  8-12  cm.,  scaly  with  brownish  scales;  spores 

9-11  X  6  micr.     T.  grande  Pk. 
(ff)     Pileus  3-6  cm.,  glabrous;  spores  6-8  x  3-4  micr.     745.     T. 
leucocephalum,  Fr. 
(ee)     Odor  and  taste  mild. 

(f)     Stem  rooting  and  tomentose  at  base.     T.  lascivum  Fr. 
(ff)     Stem    not    rooting.     (Clitocybe    Candida   Bres.    may    be 
sought   here.) 
'    :  (g)     Margin   of  pileus   with  short,   radiating  ridges;    gills 

narrow  and  crowded.     744.     T.  laterarium  Pk. 
(gg)     Margin  even, 
(h)     Gills  rather  broad. 

(i)     Plant  pure  shining  white,  but  without  a  separate 

pellicle.     727.     T.  columhetta  Fr. 
(ii)     Plant   dingy  whitish,   pileus   fibrillose-scaly.     725. 

T.  venenata  Atk. 
(iii)     Plant   whitish,    caespitose.     (See    774.     CUtocybe 
multiceps.) 
(hh)     Gills  narrow  and  crowded,  pileus  not  pure  white; 
stem  striate.    (See  813.    Colhjbia  albiflavidum  Pk.) 
(aa)      Pileus  yellow,  yellowish   or  smoky-yellowish.      [See  also    (aaa).] 
(b)     Growing  on  wood;  edge  of  gills  flocculose. 
(c)     Pileus  yellow  beneath  the  dark  reddish  scales.     724.     T.  ruti- 

la7is  Fr. 
(cc)     Pileus  pale  yellow,  slightly  silky.     T.  flavescens  Pk. 
(bb)     Growing  on  the  ground, 
(c)     Odor  strong  of  coal  tar,  etc.,  disagreeable  or  farinaceous. 
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(d)     Plant  sulfur-yellow  to  olivaceous-yellow;    odor  disagreeable, 

strong.     737.     T.  sulfureum   Fr. 
(dd)     Plant  pale  yellow  or  smoky-yellow, 
(e)     Stem   solid;    gills   yellowish,   taste   farinaceous.      738.      T. 

chnjsriiteroidcs   Pk. 
(ee)     Stem  stuffed  or  hollow;  gills  rather  broad. 

(f)     Pileus    smoky-yellowish;     taste    and    odor    farinaceous; 

gills  white.     746.     T.  fumosUuteum  Pk. 
(ff)     Pileus    pale    yellow;    gills    whitish    tinged    pink;    odor 
rather  strong.     739.     T.  odorum  Pk. 
(cc)     Odor  none  or  slight. 
(d)     Pileus  large,  4-10  cm. 

(e)     Pileus  very  fragile,  bright   yellow,  variegated   with   other 

hues;  gills  broad,  white.     T.  davisiae  Pk. 
(ee)     Pileus  firm,   yellow,   umbonate;    gills   white;    stem   solid, 
white  within;   spores  globose.     T.  suhlnteurn  Pk. 
(dd)     Pileus  small.  1-3  cm.,  dull  saffron;   gills  yellow.     T.  fallax 
Pk.     (See  also  T.  cerinum  Fr. ) 
(aaa)     Pileus  neither  white,  whitish,  yellow  nor  yellowish. 
(b)     Pileus  violet,  lilac  or  purplish, 
(c)     Pileus  6-12  cm.  broad;   stem  stout,  lavender  or  lilac;   common. 

747.     T.  prrsonatum   Fr. 
(ee)     Pileus  smaller;   stem  more  slender. 

(d)     Pileus  at  first  conic-campanulate  and  flocculose  on  the  mar- 
gin; gills  whitish.     T.  ionides  Fr. 
(dd)     Pileus  at  first  convex  and  naked  on   margin,   gills  bluish 
to  lavender.     748.     T.  nudum   Fr. 
(bb)     Pileus  not  violet,  lilac  or  purplish, 
(c)     On  wood  or  rotten  logs. 

(d)     Pileus    covered    with    dense,    minute,    blackish    or   brownish 

scales;   flesh  yellow.     (See  760.     Clitocyhe  decora  Fr.) 
(dd)     Pileus  covered  with  reddish  tomentum  or  scales,  flesh  yel- 
low.     724.      T.    rutiUnis  Fr. 
(cc)     On  the  ground, 
(d)     Pileus   cinereous,   grayish-brown,    smokv   or   blacki.^h.     [Soe 
(dd).] 
(e)     Gills    becoming    blackish    or    bluish-black    when    bruiseil. 
Pileus  2-7  cm.  broad, 
(f)     Gills  narrow,  crowded.     733.     T.  fumcscrns  Pk. 
(ff)     Gills    moderately    broad,    close    to    subdistant.     734.     T. 
fuli(/in<'U7n  Pk. 
(ee)     Gills  not  becoming  black   when  bruised;   some  changing 
to  ashy,  yellowish  or  flesh   color  in  age. 
(f)     Taste  acrid,  peppery  or  disagn'oable. 

(g)     Stem  rooting;  gills  white;   pilous  grayish-brown,  taste 

disagreeable.     T.  radicutuin  Pk. 
(gg)     Stem  not  markedly  rooting. 

(h)     Pileus  virgate  with  gray  or  blackish  fibrils. 

(i)     PileuH    acutely    and    prominently    umbonate;    gills 
and  stem  white.     T.  subacutum  Pk.   (of.  T.  vlrga- 
turn   Fr. ) 
(ii)      I'ileuH   obtuse;    gills    at    lenglli    pale     clnerascent. 
731.     T.  acre  Pk. 
(hh)     Pileus  not  virgate. 

(I)  Pileus    buff.    graylHli-lirdwn     or     dingy-tan.     large. 

caeupitose;  Kills  crowded,  narrow,  soon  flesh  color. 
1^^.      T.  jKnujinluiii    var.   ( (Ksitilosuni   Hres. 

(II)  Not   caospltoHo;    plk>us  livid-brown;    flesh  of  stem 

bccoiiiing  rcddi.sli.     73."..     T.  saponaccutn   Fr. 
(ff)      Ta.stf  mild  or  fariiiacoou.s. 

(g)     Very    large;    pileus    10-20    cui.    broad,    grayish-tawny; 
stem  rooting.     T.  (jrun-  Pk. 
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(gg)     Moderate  size. 

(h)     Pileus  2-6  cm.  broad,  innately  fibrillose  or  fibrillose- 

scaly.     732.     T.  terreum  Fr. 
(hh)     Pileus  5-10  cm.  broad. 

(i)     Pileus  smoky-umber  to  blackish;   gills  broad,  cin- 

erascent.     736.     T.  laticeps  sp.  nov. 
(ii)     Pileus  grayish  or  grayish-brown, 
(k)     Gills  broad,  subdistant. 

(I)  Streaked  with  darker  fibrils;  gills  white.    (See 

816.     Collyhia  platyphylla  Fr.) 

(II)  Pileus  usually  water-spotted  not  streaked; 
gills  slightly  cinerascent;  autumnal.  749.  T. 
tumidinn  Fr. 

(kk)     Gills  close  or  crowded. 

(I)  Gills    easily    separable    from    flesh    of    pileus, 

becoming     dingy-yellowish      in      age;      stem 
stuffed.     75C;    T.  cinerascens  Fr. 

(II)  Gills  not  separable,  veined  on  the  sides.  T. 
patulum  Fr. 

(dd)     Pileus  reddish,  tawny,  tan,  fuscous-livid,  etc. 

(e)     Growing  on  wood;   pileus  and  stem  covered  with  tawny, 

tomentose  scales.     T.  decorosum  Pk. 
(ee)     Not  on  wood. 

(f)     Flesh  of  pileus  or  stem  changing  to  reddish  when  bruised 
or  in  age;  pileus  red-brown, 
(g)     Stem  hollow.     729.     T.  vaccinum  Fr. 
(gg)     Stem  solid.     728.     T.  imdricatum  Fr. 
(ff)     Flesh  not  turning  reddish. 

(g)     Becoming  ferruginous-stained   when    handled;     pileus 

whitish  to  brownish.     T.  sWbmaeulatum  Pk. 
(gg)     Not  becoming  rusty-stained. 

(h)     In   pastures,    etc.,   in   the   spring;    pileus   pale   tan, 
watery-spotted;     odor    farinaceous.      T.   gambosum 
Fr. 
(hh)     In  the  woods, 
(i)     Pileus  pale  alutaceous  to  russet;  gills  pale  yellow; 

stem  white.     730.     T.  tricolor  Pk. 
(ii)     Pileus  flesh  color,  1-2  cm.  broad.    740.    T.  carneum 
Fr. 

SUBGENUS  I.    LI3IACIXA.    Pileus  provided  with  a  gelatinous 
pellicle,  viscid,  not  hygroplianous.     Cortina  none. 

*  Gills  not  at  length  hroioi  or  rufescent-spotted. 
717.     Tricholoma  equestre  Fr.     (Edible) 

Epicrisis.  183G. 

Illustrations :     Cooke,  111.,  PI.  72. 
Berkeley,  Outlines,  PI.  4,  Fig.  2. 
Gillet,  Champignons  de  France,  PI.  072. 
Kicken.  Bliitterpilze,  PL  90,  Fig.  a. 

PILEUS  5-10  cm.  broad,  compact,  convex-expanded,  obtuse,  pale 
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yellow,  variegated  with  reddish  or  siii()ky-re<ldisli  especially  on  disk, 
viscid,  somewhat  scaly  on  broad  disk,  not  virgate.  margin  even  and 
naked.  FLESH-  wliite  or  tinoed  yellow  under  cuticle,  thin  on 
margin.  GILLS  slightly  adnexed  or  nearly  free,  rounded-truncate 
behind,  suJiur-ycJloir,  close,  ratlier  broad,  ventricose,  edge  entire  or 
suberoded.  STEM  stout,  3-G  cm.  long,  1-2  cm.  thick,  equal  or  sub- 
bulbous,  solid  rarely  cavernous,  pale  yellow  or  wliite,  white  icithin, 
even,  minutely  scaly  or  glabresceut.  SPOKES  elliptical-oval,  fi-7 
x4  micr.,  smooth,  wliite.  ("YSTIDIA  and  sterile  cells  none.  ODOR 
slight  or  none;  TASTE  sublarinaceous,  tardily  disagreeable. 

Gregarious  or  subcaespitose.  On  the  ground  among  or  under 
leaves  in  conifer  and  frondose  woods.  Ann  Arbor,  Detroit,  Jack- 
son, Houghton,  Marquette.  August-October.  (Earliest  record 
July  28.)     Infrequent. 

This  is  usually  a  large  and  noble  species,  but  late  in  the  fall  it 
is  often  found  with  smaller  dimensions.  The  color  of  the  stem  is 
pale  yellow  or  even  white,  but  in  Europe  it  is  said  to  be  sulfur- 
yellow,  as  is  also  the  flesh.  The  scales  on  the  pileus  are  not  always 
developed.  The  margin  of  the  cap  is  at  first  incurved  and  irregu- 
larly wavy.  It  differs  from  T.  scjunctum  by  lacking  the  radiating 
sooty  lines  which  characterize  the  pileus  of  that  species,  and  by  its 
yellow  gills.  It  is  found  s])aringly.  and  rather  late  in  the  fall. 
When  covered  with  leaves  the  yellow  color  of  the  cap  is  more  high- 
ly developetl. 

718.     Tricholoma  sejunctum  Vv.     (Edible) 

Syst.  Myc.  ISL'I. 

Illustrations:     Atkinson.  :Mnshi-ooms.  Fig.  SO.  ]..  SS.  1'XM). 
Hard,  Mushrooms,  Fig.  (iO,  j).  S2,   liHiS. 
Gooke,  111.,  ri.  53. 

r.illct,  Giiampigiions  dc  ^'i-aiicc   X<t.  7(tO. 
I-'i-ics.    Fcoiics,    PI.  ■_'."'.    (liixui'iaiit    runii). 
Kickcii.  IJIiittcri.il/.c.   I'l.  S!).  I'ig.  i'. 

I'lLlll'S  IS  (III.  biit.id.  coincx  rxpa  iid('<l.  nbtnsc  or  iiiiihonatc, 
suhiisc'id ,  wliitjvli  III  ycllowisli.  slmiLiil  nllli  iiniuli-  hhicLisli 
filirils,  ol'lcii  Liililtoiis  or  iiicmil.ir.  I'iyl'.SII  uhiir  or  slight  l\  m-I- 
lowisii.  fnigilc.  (illJ.S  ••iii;irgiiial»'.  nh'ih,  usually  brctad.  snlnlis 
taut  to  close,  clue  ciiiiif.  STIl.M  elongated.  .~»  S  ciii.  long.  I  l..'i  cm. 
thick,   snlHM|iial    m-    mrioiislif   Ihicki  mil   tniil    tlrruoiis,    solid,    sonic- 
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times  cavernous,  subglabrous,  even,  white  or  tinged  yellowish . 
SPOKES  oval  to  subspherical,  6-7  x  4-5.5  micr.,  white.  CYSTIDIA 
none.    ODOR  slight;  TASTE  bitterish  to  nauseous. 

Gregarious  or  subcaespitose.  On  the  ground  in  oak  and  maple 
woods.    Ann  Arbor,  New  Richmond.     September-November. 

Frequent  around  Ann  Arbor  in  the  late  fall.  Usually  this  species 
is  more  slender  than  T.  equestre.  Its  virgate  pileus  and  white  gills 
distinguish  it  from  that  species.  The  color  is  quite  variable;  some- 
times the  pileus  is  a  dull  white  with  a  few  yellow  stains,  while  the 
other  extreme,  with  the  pileus  almost  entirely  smoky-brown  or 
blackish  on  disk,  is  equally  common.  The  disk  of  the  pileus  some- 
times develops  blackish  fibrillose  scales  while  normally  it  is  gla- 
brous. In  any  case  there  is  usually  some  sign  of  the  streaked  con- 
dition. Specimens  have  been  found  in  which  slight  yellowish  stains 
appeared  on  the  edge  of  the  gills  in  the  older  specimens,  but  these 
could  not  be  referred  to  T.  coryphaeum  Fr.  which  species 
is  said  to  have  yellow-edged  gills.  Peck  remarks  that  the  taste 
is  scarcely  bitter.  In  our  plants  a  bitterish-nauseous  taste  was 
nearly  always^  present.  Triclioloma  intermedium  Pk.  is  said  to  be 
halfway  between  T.  equestre  and  T.  sejunctwn,  and  is  distinguish- 
ed by  its  crowded  gills.  It  should  be  considered  as  a  variety,  since 
it  is  doubtless  an  example  of  the  extreme  variation  of  T.  sejunctum. 

719.    Tricholoma  portentosum  Fr.     (Edible) 

Syst.  Myc,  1821. 

Illustrations:     Hard,  Mushrooms,  Fig.  63,  p.  87.  1908. 
Michael.  Fiihrer  f.  Pilzfreunde,  Vol.  II,  No.  93. 
Peck,  N.  Y.  State  Mus.  Mem.  4,  PI.  45,  Figs.  1-5,  1900 

(var.  cent  rale  Pk.) 
Cooke,  111.,  PL  54. 

Gillet,  Champignons  de  France,  PI.  692. 
Fries,  Icones,  PI.  24. 
Ricken,  Blatterpilze,  PI.  89,  Fig.  3. 

"PILEUS  6-12  cm.  broad,  convex-expanded,  subumbonate,  some- 
times irregular  and  repand,  viscid,  even,  glabrous,  generally  fuli- 
ginous, sometimes  violet-tinged,  lurid,  virgate  with  innate  black 
fibrils,  margin  always  naked  and  thin.  FLESH  white,  obsoletely 
lutescent,  fragile.  GILLS  rounded  behind,  slightly  adnexed,  broad 
(up  to  2  cm.),  distant  when  mature,  whitish  at  first,  finally  yellow- 
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ish  or  grayish-t'nifjcd.  STEM  G-S  cm.  lon<;.  1-2  cm.  thick,  stout, 
firm,  solid,  subequal,  innately  fibrillosc-striatc,  ichitish.  Sl'ORES 
6-7x3-4  micr.,  elliptical.    ODOR  none;  TASTE  mild." 

Said  to  occur  in  conifer  woods.  Perhaps  in  the  nortliern  part  of 
the  State. 

It  has  not  been  foiiii<l  witli  certainty  in  America,  but  is  reported 
by  some  American  auth<»rs.  The  figures  of  European  autliors  vary 
considerably  as  to  color  of  caj).  Schroeter  says  it  is  gray  or  rusty- 
brown;  Gillet  figures  it  pale  gray  with  black  lines  radiating  from 
center.  In  Michael  and  Fries'  Icones,  the  gray  color  is  mixed  with 
a  dark  lurid  hue.  It  is  in  the  sense  of  the  last  author  that  the 
description  taken  from  the  Icones  applies.  The  si)ore  measure- 
ment is  Schroeter's;  the  English  authors  give  snuiller  measure- 
ments. According  to  Fries'  Icones,  and  others  (see  Louis  Maire, 
Bull.  d.  1.  Soc.  Myc.  France,  Vol.  L'<*>.  j».  iT)!  i  the  lack  of  odor  and 
taste  separate  it  from  T.  sejunctum. 

\ay.  ecutrale  Pk.  is  said  to  have  the  sooty-brown  color  on  disk 
only ;  elsewhere  it  is  yellow  or  greenish-yellow.  The  gills  are  moder- 
ately broad  and  close,  white  or  yellowish.  The  flesh  is  white  and 
the  taste  is  mild.  Spores  7..")  x  5  micr.  It  lias  not  been  identified 
within  our  territory. 

720.     Tricholoma  terriferum  Pk. 
N.  Y.  Stale  Kej..  41.  1888. 

PILET'S  0-12  cm.  brctad.  convex-plane,  incgular  or  wavy  on 
margin,  glabrous,  viscid,  (ilutncrouft,  even,  margin  at  lii-st  incurved. 
FLESH  white.  tliicU  on  disk,  lliin  nii  margin.  (IILLS  adiicxcd. 
emarginat*'.  rroirdrd.  ihin,  narrow,  w  hit  ish,  not  hccoiiii)i</  niff.sci  iit. 
STIOM  2-.">  cm.  long.  12  cm.  iliick.  (M|iial  or  snb('(|ual.  solid,  jhncost- 
scdJtf  (il  ii/H.r.  lI(»ccosc  librjllusc  elsewhere,  wiiite.  SIMlKIOS  miiiiitr, 
sul)glol)ose,  :;  x  2  inici-..  while.  ('VSTIhLV  nunc.  r..\Slli|.\  •_'i>2l 
X  4-")  mici-..  2  to  ospored.     TASTI^  and  (HM)|{  in.i  ninike.l. 

S<dilary  or  gregarious.  I'lundiisc  wuoils.  |)eirnii.  ()c!(>ber. 
.\  Itpai-ently   rare. 

(Mir  specimens  had  a  snbliy;iropii;i  nun'-  cii;ir;iclei-  and  tlie  Mesh 
\\as  scissib'.  'i'he  ininnle  s|M»res  separal<'  it  from  rebited  species. 
M(H-e  data   are  needed    in  place  this  species  on  a   linn   fooling. 
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721.     Tricholoma  resplendens  Fr.     (Edible) 

HjTiien.  Europ.,  1874. 

Illustrations :     Fries,  Icones,  PI.  29. 

Hard,  Mushrooms,  Fig.  504,  p.  GOO,  1908. 

Cooke,  111.,  PL  55. 

Gillet,  Champignons  de  France,  695. 

PILEUS  4-10  cm.  broad,  convex-plane,  viscid,  glabrous,  white, 
shining  when  dry,  even,  margin  naked  and  at  first  straight.  FLESH 
white,  rather  soft,  thin  on  margin.  GILLS  narrowly  adnexed, 
emarginate,  close,  medium  broad,  ventricose,  scarcely  thickish, 
white,  sometimes  intervenose,  edge  entire.  STEM  4-8  cm.  long,  7-15 
mm.  thick,  subequal  or  tapering  downward,  often  subbulbous  at 
base,  solid,  rarely  with  tubule  or  cavernous,  glabrous,  dry,  even, 
white.  SPORES  6-7.5  x,4  micr.,  short  elliptical,  smooth,  white. 
CYSTIDIA  and  sterile  cells  none.    ODOR  and  TASTE  mild. 

Gregarious  or  scattered.  On  the  ground,  in  conifer  or  frondose 
woods.  September-November  (earliest  record  August  9).  Mar- 
quette, Bay  View,  New  Richmond,  Detroit.  Common  in  the  vicinity 
of  Ann  Arbor. 

The  viscid  pileus  distinguishes  this  from  other  white  Tricholomas 
of  this  size  which  have  a  mild  taste  and  odor.  Slender  forms  imi- 
tate Hygroplwrus  ederneus,  but  that  has  a  glutinous  or  viscid  stem. 
Stout  forms  approach  Hygroplwrus  sordidus  Pk.  which,  however, 
has  more  distant  gills,,  a  stouter  stem  and  waxy  decurrent  gills. 
When-  dry,  it  imitates  Tricholoma  columhetta,  but  the  pileus  of  the 
latter  is  said  to  become  silky-fibrillose  and  the  margin  is  at  first 
involute  and  subsquamulose.  The  pileus  is  sometimes  yellowish  or 
hyaline-spotted  on  the  disk.  The  stem  tends  to  be  variously  curved 
toward  base.  The  plant  varies  considerably  and  several  forms  have 
been  found.  (A)  Pileus  conical-ovate  when  young,  then  expanded 
and  subacutely  umbonate;  stem  fibrillose  striate.  Entirely  white. 
In  woods  of  white  pine,  beech,  etc.,  at  New  Richmond.  (B)  Stem 
blue-spotted  toward  base,  with  a  narrow  tubule.  Entirely  white 
elsewhere,  stature  smaller  than  type.  After  frosts  in  the  late  fall. 
In  oak,  etc.,  woods,  at  Ann  Arbor.  This  would  seem  to  correspond 
to  the  blue-spotted  form  of  T.  columletta  mentioned  by  various 
authors ;  in  our  plant  the  pileus  was  distinctly  viscid,  and  the  stem 
dry.  They  grew  under  the  fallen  leaves  during  November.  The 
spores  of  both  these  forms  were  typical. 
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**Gills  becoming  rufescent  or  reddish-spotted  in  age. 
722.     Tricholoma  transmutans  Pk.     (Edible) 

N.  Y.  State  Mus.  Rep.  29,  ISTS. 

Illustrations:     Peck,  X.  Y.  State  Mus.  Rep.  48,  PI.  21,  Fig.  1-5, 
189G. 

PILEUS  4-10  cui.  broad,  convex-expanded,  obtuse,  surface  of 
pellicle  bitter,  brownish,  reddish-bronn  or  tawny-red,  viscid,  gla- 
brous or  nearly  so.  FLESH  white,  rufescent  in  age,  thin  on  mar- 
gin. GILLS  adnexed,  emarginate,  narrow,  close,  whitish  or  pale- 
yellowish,  at  length  rufrscrnt  or  reddish-spotted,  tiually  sordid- 
blackish.  STE^I  G-8  (III.  long,  il-ll.*  iniii.  lliick,  equal  or  subequal, 
dry,  glabrous  or  subtibrillose,  whitish  or  rufescent,  solid,  sometimes 
cavernous  above.  SPORES  oval-globose.  5x4  micr.,  sometimes 
nucleate.  CYSTIDIA  none.  ODOR  and  TASTE  of  flesh  distinctly 
farinaceous,  pellicle  of  cap  bitter. 

Gregarious,  scattered  or  subcaespitose.  On  the  ground  in  fron- 
dose  woods,  sometimes  fornnng  myeorhiza  on  the  roots  of  the  black 
oak.  Ann  Arl)or,  Jackson,  Detroit,  New  Richmond.  Septend)er- 
October  (earliest  record  August  9i.  Coiunion  in  southci-n  Michi- 
gan. 

It  is  related  to  the  European  species  T.  fiavobrunneiiin  Fr.  and 
T.  fruntentaceuni  Fr.  which  i)0ssess  a  farinaceous  odor.  The  former 
has  a  viscid  stem  ;it  fust  and  the  flesli  is  usually  yellow.  As  to 
7'.  frnniriil(ir(  inn,  tlicrc  seems  to  be  some  niicert;iiiity.  'I'lie  l^ii^lish 
.luthors  say  the  spoics  aie  elliptical,  and  Cooke  ligures  it  as  an 
Eiitoloma  I  ill..  Plate  ITOi.  That  cannot  be  our  jdaiil.  (Mi  the 
other  hand,  cont  iiieiital  authors  are  silent  as  to  the  size  of  s|»(»i-es, 
although  iiaila  mentions  a  variety  with  s|iliei-i(al  sjtores.  The  stem 
(»f  7'.  trdiisniiihins  is  \isnally  solid,  but  often  tunnelled  by  gi-ubs  in 
wai-m  weather.  When  ^M-owing  in  the  ()|ien.  in  pastures,  etc..  it  is 
usually  tufted  and  the  jiileus  is  irregular.  It  is  sai«l  to  lie  excel- 
lent eating. 
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723.     Tricholoma  ustale  Fr. 
Syst.  Myc,  1821. 

Illustrations :    Fries,  Icones,  PI.  26. 
Cooke,  111.,  PL  88. 

Michael,  Fiilirer  f.  Pilzfreimde,  Vol.  Ill,  No.  115. 
Eicken,  Blatterpilze,  PI.  88,  Fig.  3  (represents  form  B.). 
Plate  CXLVI  of  this  Report. 

PILEUS  dt-lO  cm.,  broadly  convex,  obtuse  or  subumbonate,  sub- 
gibbous,  t'eddish-hay  to  dark  chestnut,  sometimes  paler,  viscid, 
naked,  even,  not  virgate  nor  scaly,  margin  persistently  incurved. 
FLESH  white,  thickish,  firm,  rufescent.  GILLS  adnate-seceding 
or  emarginate,  moderately  broad,  crowded,  pure  icJiite  at  first  then 
rufescent  or  reddish -hroicn  when  hruised,  edge  eroded.  STEM  5-8 
cm.  long,  8-15  mm.  thick,  subequal  or  irregularly^  compressed,  often 
rooting,  stuffed,  sometimes  hollow,  white,  becoming  reddish  down- 
wards, floccose-pruinose,  sometimes  twisted.  SPORES  elliptical- 
ovate,  6-8  X  4-5  micr.,  white.  CYSTIDIA  and  sterile  cells  none. 
ODOR  none;  TASTE  hitter. 

Solitary  or  subcaespitose.  On  very  decayed  wood  or  leaf-debris 
in  conifer  or  frondose  woods.  Ann  Arbor,  New  Richmond.  Septem- 
ber-October.    Rare. 

This  is  allied  to  the  European  species  T.  flavohrunneum  and  T. 
pessundatuDi  which  are  said  to  possess  a  distinct  farinaceous  odor, 
while  in  T.  ustale  this  odor  is  lacking.  From  T.  transmutans  it  is 
separable  by  the  spores  and  the  rooting  stem.  Two  forms — already 
mentioned  by  Fries  (Icones) — have  been  found  in  the  State.  (A) 
Large,  with  the  base  of  the  stem  ending  in  a  root-like  prolongation 
which  is  2-5  cm.  long,  and  occurs  in  conifer  woods  (white  pine). 
(B)  Smaller,  with  a  narrowed,  short  subrootiug  base,  growing  in 
frondose  woods.  Form  (A)  is  illustrated  by  Plate  CXLVI,  and  is 
rather  well  represented  hj  Cooke's  figure  of  T.  flavohrunneum  (111., 
Plate  58),  which  may  be  the  same  plant.  There  was  no  yellow 
present  in  our  specimens. 

SUBGENUS  II.  C0RTIXELLU8.  Pileus  dry,  not  absorbing 
water,  nor  hygrophanous ;  silky,  fibrillose  or  somewhat  scaly,  some- 
times subglabrous.  Margin  of  pileus  slighth'  fibrillose  or  floccose 
with  remains  of  an  evanescent  cortina,  except  in  species  of  "Rigida." 

Cortiuellus  has  been  raised  to  the  rank  of  an  independent  genus 
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by  some  authors,  e.  g.  Roze,  (Bull,  de  la  Soc.  bot.  de  France,  187G), 
Schroeter,  (Die  Pilze  Sclilesians,  Vol.  1,  1885),  and  Earle,  (Bull. 
N.  Y.  Bot.  Garden,  Vol.  V.,  1908).  The  first  two  authors  include 
only  species  whose  cortina  is  sufficiently  developed  to  leave  a  slight 
I'ing  on  the  stem.  Earle  extended  it  as  above.  It  seems  better  to 
keep  the  species  whiih  belong  here  subordinate  on  account  of  their 
close  relation  to  the  genus  Tricholoma  as  a  whole.  Some  of  its 
species  need  further  study  to  determine  their  exact  position.  The 
following  sections  are  taken  in  the  sense  of  Fries. 

Section  I.  Gcnuitia.  Pellicle  of  pileus  torn  into  librillose  or 
floccose  scales,  its  margin  at  first  involute. 

^Gills  not  hrroitiinf/  rufcsccni,  cinereous  nor  hUickish. 

724.     Tricholoma  rutilans  Fr. 

Syst.  Myc,  1821. 

Illnstrations:    Cooke,  111.,  PI.  89. 

Gillet,  Cliampignons  de  France,  No.  G97. 
Michael,  Fiihrer  f.  Pilzfreunde,  Vol.  I,  No.  .'»4. 
Pickeii.  Bliitterpilzc.  TM.  91.  Fig.  1. 

PILEUS  •1-8  cm.  broad,  cainpaiiiilatc cxpaiidcMl.  dry.  ;it  first 
covered  with  a  i»iirplish-red  tomeiituiii.  soon  tonicntosc-NcaJi/  nith 
(hirk  reddidit  scalrs  on  the  ycllowisli  snrface  beneath,  margin  at 
tirst  involute.  FLESH  yellow,  moderately  thick.  GILLS  rounded- 
adiiate  then  emarginate,  croirdcd,  ratlicr  narrow,  i/rlloir  or  (/(>ld<  n- 
!/rlloic,  thickisli.  (dfir  flocculosc  STEM  5-10  cm.  long,  curved, 
(•(|nal,  stiilVcd  tlu'ii  li(dl()W,  yellow  oi-  ycllowisli  witliiii  and  witlionf 
or  r(iri((/iih(l  irilli  uiiinih  rrddisli  lonn  iilosr  scalrs,  cxcii.  Sr()lvlOS 
oldong,  (i  7  X  .■;  I  niici-..  while.  ('\STil)lA  none;  strrilr  oils  on 
ed^ic  of  ;;ills  niimenius.  large.  cla\af einflalcd.  narrowed  toward 
liase.  (■..".  100  iiiicr.  ion;;.  15  I'd  micr.  lliicU  alMtNc.  <  >|  »(>K  and  TASTl'] 
niiid. 

."^^iililaiy  (ir  cacsiiitd.-sc  on  (Iccayiui;  woud  dt'  jiinc,  liaKain  and 
liciiilnck.  lv.|,.  jv<i\;ilc.  Hay  \'if\\.  I  |(tn;^lil(in,  Nfw  Kicliniiind.  .Inlv- 
<  >(loliei-.      I  nrreqnent . 

This    is    one   of    the    leu     s|iccies    dl'    'l'ri(h(dnma    inlial»il  ini,"    w I 

1 1  also  (jepa  Its  lidin  I  he  <il  her  'I'lichuluiiias  in  having  w  ell  dr\  t'l(i|M'd 
sterile  cells  on  iIh-  cilgt-  ul'  the  ^'ills,  a  iiiodi  lical  ion  wlii<'h 
87 
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causes  the  tiue  floccosity  and  is  sometimes  abnormally  de- 
veloped. The  fine  tomentum  of  the  pileus  is  seen  under 
the  microscope  to  be  composed  of  long,  intertwined  fibrils 
filled  with  reddish-yellow  substance.  This  covering  of  pileus 
and  stem  in  well-developed  specimens  is  quite  marked  and  repre- 
sents a  sort  of  universal  veil.  This  species  must  not  be  confused 
with  Clitocyhc  decora  Fv.,  in  which  the  gills  do  not  become  emargi- 
nate,  and  the  scales  are  blackish-brown  and  fibrillose. 

Var.  variegatus  {T.  variegatus  Fr.).  Difi:"ers  in  smaller  size,  gills 
white  or  whitish,  scarcely  tinged  yellowish,  and  without  sterile 
cells.  Flesh  white  or  yellowish-white.  New  Richmond.  Infre- 
quent. In  both  the  color  varies  somewhat,  and  the  reddish  scales 
are  sometimes  practically  lacking  on  the  stem. 

725.    Tricholoma  venenata  Atk.  (Poisonous) 
Botanical  Gazette,  Vol.  4G,  1908. 

''PILEUS  4-7  cm.  broad,  convex-expanded,  subumbonate,  center 
fleshy,  moist,  not  viscid,  pale  huff  to  clay-color,  minutely  scaly  with 
fibrous  scales,  with  a  subtomentose  area  over  the  center,  the  scales 
possessing  the  darker  color,  under  the  lens  some  of  them  appear 
nearly  black.  FLESH  white  with  a  dull  clay-colored  tinge  and 
stain.  GILLS  adnexed,  broadly  sinuate,  subdistant,  whitish,  thin. 
dull  clay  color  ichcre  bruised.  STEM  subbulbous,  with  a  bulb  like 
that  of  Lepiota  lenticularis  (see  L.  flsherh.  fibrous-striate,  solid, 
sordid  white,  becoming  dull-clay  color  in  age  or  when  handled. 
SPORES  oval  to  broadly  elliptical,  smooth,  5-7  x  3.5-5  micr.,  white. 
CYSTIDIA  none.     ODOR  and  TASTE  mild." 

Gregarious.  On  the  ground  in  frondose  woods.  Rochester,  Oak- 
land County.     September. 

This  imisonous  Tricholoma  caused  severe  illness  of  a  family  at 
Rochester,  Michigan,  who  were  advised  that  it  was  harmless 
because  of  its  mild  taste  and  odor.  The  species  was  not 
knowm  to  the  persons  to  whom  it  was  referred  but  it 
was  thought  to  be  a  Tricholoma  and  hence,  since  mushroom 
amateurs  usually  think  that  the  species  of  that  genus  when 
mild  are  perfectly  safe,  they  felt  safe  in  its  use.  It  is  only  another 
case  in  favor  of  the  argument  that  it  is  necessary  to  know  mush- 
rooms by  their  specific  distinctions,  and  to  use  only  those  whose 
identity  is  known  to  the  user.  Better  learn  a  few  species  well  than 
.take  chances.     The  description  is  adapted  from  that  of  Atkinson, 
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and  was  made  from  some  of  the  ><pe(.imeii.s  growing  in  the  same 
l)lace  as  those  which  caused  the  sickness.  It  does  not  have  very 
striking  characteristics,  but  can  be  distinguished  by  the  tendency 
of  the  plant  to  assume  an  ochraceous  or  dull  clay  color  in  age  or 
Avhen  bruised.  Specimens  which  were  doubtless  the  same  species 
were  collected  at  Ann  .Arbor,  September,  1007,  and  August,  1909, 
and  were  at  first  thought  to  be  T.  nobilis;  the  spores,  however,  were 
found  to  be  ellii)tical  and  the  plants  could  not  be  ])laced  until  after 
the  publication  of  Atkinson's  species.  The  spores  of  our  plants 
were  up  to  8..")  mici'.  long,  the  gills  rather  broad,  and  the  pileus 
covered  with  delicate  ochraceous.  Jibrillose  scales  except  toward 
the  margin  which  was  silky-librillose  to  silky-tomentt)se.  There 
was  no  odor  at  tirst,  but  a  slight,  <lisagreeable  odor  <leveloped. 
The  species  seems  clo.sely  related  to  the  following,  and  apparently 
imitates  it  in  its  general  appearance.  Hence  both  species  should 
be  let  alone. 

726.     Tricholoma  nobile  Pk.     (Suspected) 

y.  V.  State  Mus.  Kep.  12,  1889. 
Illustration:     IMate  CXLA'll  of  this  Keimrt. 

PILEUS  .")  10  cm.  liidaij.  coinc.v-c.xiKindciK  siibitlanc.  olttnsc.  dry. 
A\liitisli,  (lotted  hij  ntimitr,  (lr<)i)Hk(  f/nii/ish  ochraceous  scales^  at 
least  OH  disk,  even,  margin  irregnlai-ly-wavy  at  maturity.  FLESH 
pure  white,  thick  on  disk,  brittle,  thin  on  margin.  iilLI^S  truncate- 
aiiiiate.  \  ar\  iiig  eniargiiiate  adiie.M'd  to  s|iui-i()iisl\  deciirreiit ,  hratid, 
(lose  to  snbdistaiit,  white  l>ecomiiig  dingy  yellowish  in  age,  edge 
entii-e.  ST1']M  17  cm.  long,  8  1(1  mm.  thick,  stoKt,  e(|ual,  sometimes 
sliglilly  l;i|K'iiiig  downward,  solid,  sidtglabroiis,  innatelv  liKiiliose- 
stiiale,  white  l)econiing  dingy  in  age.  sr()|;i;s  minute,  spiierical, 
siiioolli.  sultnucleate.  .">  (!  niicr.,  while.  ("^Sl'lhlA  ami  shrilr  nils 
none.  r..\Sll»|.V  ."..'.  \  :.  (i  mici-.  (HXHv  slight  or  lacking;  'IWSl'f: 
at    lirst    slight,  slowly   iiii /ihasaiil   nr  Ininiiini. 

(  I  fegarious.  <  »ii  llic  ground,  on  a  lawn  which  was  lecently  a 
gro\('.      Ann    .Kilior.      ()ciol»ei'.      I  id'ir(|uent . 

This  s|iecies  has  su|ierlieial  resenddances  In  '/'.  (ilhiim.  both  in 
stature  and  color,  but  dilVers  in  its  slightly  scaly  caji  and  in  spores. 
In  moist  weather  the  |iileus  ajipeai's  waters  st.iiiied  ;ind  this  imli 
cates  an  atlinity  to  the  scciion  <liittala,  but  the  presence  nf  sc.ilrs 
on    till-   pileus  ;ind    its   i;iihi-r  i\\\    tlesji    pidnl    to   the    position     here 
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given  it.  It  is  easily  confused  with  T.  venenata  when  the  spores  are 
not  examined,  and  hence  should  not  be  eaten.  It  is  also  likely  that 
both  T.  nohile  and  T.  venenata  have  been  referred  to  T.  columhetta, 
in  the  absence  of  available  information  on  these  plants,  as  both 
these  species  when  young  and  fresh  are  rather  white.  The  descrip- 
tion of  T.  serratifolium  Pk.  very  closely  approximates  this  of  T. 
noMle.    It  is  entirely  distinct  from  Clitocyhe  piceina. 

121 .     Tricholoma  columbetta  Fr.     (Edible) 

Syst.  Myc,  1821. 

Illustrations :    Fries,  Icones,  PL  29. 

Bresadola,  fungh.  mang.  e.  vel.,  PI.  23. 
Gillet,  Champignons  de  France,  PI.  671. 
Cooke,  111.,  PL  48. 

"PILEUS  5-10  cm.  broad,  convex-plane,  obtuse,  dry,  rigid,  pure 
white,  satiny -shining,  at  first  glabrous,  then  silky-fibrillose  or  min- 
utely scaly,  often  u'ith  stain-like,  carmine,  yellow,  or  hlue  spots, 
margin  at  first  incurved  and  minutely  tomentose.  FLESH  white. 
GILLS  emarginate,  almost  free,  close,  rather  broad,  white,  not 
changing  color,  edge  uneven.  STEM  5-9  cm.  long,  1-1.5  cm.  thick, 
equal  or  unequal,  not  hulhous,  solid,  ivhite,  shining,  fibrillose-striate. 
SPOKES  6-7x4-5  micr.     ODOR  nonei     TASTE  mild." 

In  beech  and  birch  woods,  on  the  ground.  The  silky-shining  and 
dry,  white  cap  and  stem,  mild  taste  and  elliptical  spores  distinguish 
this  species  from  our  other  white  plants  of  the  genus.  It  must  not 
be  confused  with  T.  allium  Fr.  which  has  a  bitter  taste,  nor  with 
T.  nohile  which  has  a  slight  burning  taste;  both  of  these  lack  the 
pure  white  color  of  T.  coliiuibetta.  The  name  refers  to  the  satiny 
sheen  of  white  pigeons.  Several  varieties,  based  on  the  different 
habit  and  various  color-stains,  have  been  described.  It  has  not 
been  found  with  certainty  in  the  State;  see  remarks  under  T. 
resplendens. 
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**GiUs   heconti)t(j   rufescent,  cinereous  or   bhivkish. 
728.     Tricholoma  imbricatum  Fr.     (Edible) 

Sys.  Myc,  1821. 

Illustrations:    Hard.  Mushrooms,  Fig.  53,  p.'  73,  1908. 
N.  y.  State  Mus.  Rep.  48,  PI.  21,  Fig.  G-11,  189G. 
Fries,  Icones,  PI.  30. 
Cooke,  111.,  Plates  GO  and  199. 
Gillet,  Cliampiguons  de  France,  No.  G7G. 
Kicken,  Blatterpilze.  PI.  90.  Fig.  1. 

PILEUS  5-S  em.  broad,  convex-plane,  obtuse  or  subumbonate, 
dry,  brownish-red  to  pale  reddish-umber,  innately  fibrillose-scaly, 
disk  lacerate-scaly,  margin  thin,  at  first  incurved  and  pubescent. 
FLESH  compact,  firm,  white,  changing  to  light  rcfl  ichoi  hndsed. 
GILLS  slightly  adnexed,  sinuate,  close,  moderately  broad,  altogether 
white  at  first,  changing  to  reddish  in  age  or  rufescent-spotted. 
STEM  5-0  cm.  long,  1-1.5  cm.  thick,  solid,  firm,  equal  or  subofjual, 
white,  reddish-brown  at  base,  apex  tchite mealy,  elsewliere  librillose, 
SPORES  broadly  elliptical,  5-G.5  x  4  niicr.  CYSTIDIA  and  sterile 
cells  none.  BASIDTA  24-28x5  micr.,  2-4-spored.  ODOR  and 
TASTE  mild  or  slightly  farinaceous. 

Gregarious  or  subcaespitose.  On  the  ground  in  coniferous  and 
mixed  woods. 

Frequent  in  the  north.  Rare  in  southern  Michigan.  Detroit. 
October. 

It  must  not  be  confused  with  T.  transmutans,  which  has  a  \  iscid 
cap,  whose  surface  is  bitter  to  the  tongue.  The  stem  is  s(di<l  or 
hoHowi'd  l)y  gi-ubs.  7'.  rarcinuni  Fr.  dill'ers  mainly  from  this  in 
the  stull'eil  i(»  liolluw  stf'iii  and  tiie  iiidic  scaly  ca[);  it  occui's  also 
in  conifer  woods. 

729.     Tricholoma  vaccinum  I'r.     (8u.spectki)) 

Syst.   .Mvc.    isi'l. 

i  llnsl  iM  lionx:     (lillcl,  ( "lianipiLiniMi^  dc   i'rance.    No.   7(1". 
K'ickrn,    i!l;illcl-pil/,c.    i'l.    '.Ml.    I'Jl;.     |. 

I'll. Ill's  17  cm.  Iiroad.  ^iiltlH'niis|i|icrical  to  canipa  nulalc,  ilien 
<'.\panded.    oltliise   or    siiltunilnma le.    dry.    cinnamon  rufous    to    dark 
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reddisli-hroicH,  not  striate,  rimose  in  wet  weather,  at  first  densely 
scaly,  becoming  fibrillose-scaly,  margin  at  first  involute  and  tomen- 
tose.  FLESH  rather  thin  except  dislc,  white  at  first,  becoming 
tinted  with  rufons  hues.  GILLS  subadnate  tlien  sinuate,  moder- 
ately broad,  broader  than  the  thickness  of  the  flesh,  close,  pallid 
then  rufcsccnt  in  age  or  when  bruised.  STEM  5-7  cm.  long,  10-15 
mm.  thick,  snbeqnal,  somewhat  irregular,  lioUo^r,  fibrillose  or  lacer- 
ated-fibrillose,  fibrils  reddish-brown,  pallid  elsewhere  but  rufescent. 
SPORES  sphoeroid,  5x1  micr.,  smooth,  white.  TASTE  somewhat 
disagreeable,  subastringent.     ODOR  similar. 

Gregarious-subcaespitose.  On  the  ground  under  conifers.  Tn 
the  northern  portion  of  the  State.    August-September. 

The  stuffed  then  hollow  stem  and  the  dense  fibrillose  scales  of 
the  reddish-brown  cap  distinguish  it.  The  color  of  the  cap  in  large 
specimens  approaches  umber,  but  the  rufous  shades  are  always  pres- 
ent.   The  margin  of  the  pileus  is  distinctly  tomentose. 

730.     Tricholoma  tricolor  Pk. 
N.  Y.  State  Mus.  Rep.  11,  1888. 

''PILEUS  5-10  cm.  broad,  broadly  convex  or  nearly  plane,  some- 
times slightly  depressed  in  the  center,  firm,  dry,  obscurely  striate 
on  the  margin,  pale  alutaceous,  inclining  to  russet.  FLESH  white. 
GILLS  adnexed,  thin,  narrow,  close,  jyale  yello^r,  becoming  brown 
or  purplish-brown  in  drying.  STEM  stout,  5-7  cm.  long,  1-2  cm. 
thick,  short,  firm,  tapering  upward  from  the  thickened  or  subbulb- 
ous  base,  ichitc.  SPORES  broadly  elliptical  or  subglobose,  7  micr. 
long." 

Reported  by  Longyear  from  Chatham  in  the  north,  and  from  Lan- 
sing. I  have  not  found  it.  The  peculiar  hue  of  the  dried  gills  is 
said  to  characterize  it. 

73  L     Tricholoma  acre  Pk.     (Suspected) 

Bull.  Torr.  Bot.  Club,  Vol.  21,  1SJ)7. 
Illustration:     Plate  CXLYIII  of  this  Report.      ' 

PILEUS  1-9  cm.  broad,  campanulate  at  first,  then  subexpanded, 
plane  to  obtuse,  virgate,  dry,  pale  silvery-gray  or  mouse-gray  with 
innate  silky  fibrils,  or  fibrillose-scaly  on  disk,  sometimes  whitish, 
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even.  FLESH  rather  thin,  firm,  white,  at  length  tinged  ashy. 
GILLS  adnexed.  eniarginate,  rather  broad,  ventrieose,  close,  white, 
at  length  pale  cinereons.  edge  niinntely  tind)riate.  STEM  ."{-G  cm. 
long.  7-1.")  nun.  tliick.  eiiual  or  snbeqiial.  sometimes  subbulbous  or 
tapering  dowmvard.  short,  stuffed  then  JwlJoir,  irhitc  or  slightly 
cinereous,  innately  silky-tibrillose.  shining,  apex  Hoccnlose. 
SPORES  broadly  elliptical,  (1-7  x  4-.")  nncr..  smooth,  with  a  clear 
cavity  on  one  side.  CYSTTDTA  lunie;  sterile  cells  on  edge  of  gills, 
.'.(I ;'..")  X  !»  niicr..  snbclavate.  C)l>OK  none.  TASTE  acrid,  sometimes 
tardily  so. 

Gregarious  or  subcaespitose.  On  the  ground  in  frondose  woods, 
especially  oak  and  maple.  Detroit.  Ann  Arbor,  Jackson.  Septem- 
ber-Xovendjer.     Rather  frequent. 

The  acrid  Tricholoma  is  probably  the  American  form  of  T.  nitir':- 
naceuni  Bull.,  in  the  sense  of  Berkeley  and  Gillet.  but  digers  in  the 
closer  gills  and  glabrous,  not  scaly,  stem.  The  figures  of  Cooke  (111., 
Plate  49)  and  Gillet,  (Champignons  de  France,  No.  CtS'^),  are  very 
suggestive  of  our  plant,  except  in  the  character  of  the 
stem.  T.  iiiurinaceum  in  the  sense  of  Fries  has  a  disagreeable, 
strong  odor,  and  was  originally  referred  by  him  to  llygro])horus, 
now  //.  iiitratii.s  Fr.  (iillet's  tigure  of  T.  portentosuin  is  a  fairly 
good  iticture  of  some  of  our  plants  when  the  gills  and  stem  are 
white.  7'.  (icrr  is  (piitc  vaiiablc  in  size  and  in  the  shade  of  gray 
of  the  cajt.  Normally  the  i-adiating  librils  of  the  i>ileus  are  j»ale 
gray  or  silvery-gray,  but  in  luxuriant  individuals  are  much  darker 
gray  or  Itlackisli.  and  in  such  cxaniph's  the  sicni  may  be  sti-eaked 
witli  (lark  til)rils.  Sometimes  the  »ap  is  almost  entirely  while  or 
bull'  and  then  silky  or  oliscurely  vii-gale.  sometimes  somewhat  lilu-il- 
lose-scaly  on  dislv.  Tlie  plant  is  closely  related  to  7'.  hrniiiii,  from 
wliich  il  dill'ers  in  its  aci-id  tasle.  i(s  liriner  llcsli,  larger  size,  pres- 
ence of  cyslidia  and  llocculose,  edge  of  gills  and  broader  spores. 
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732.     Tricholoma  terreum  Fr.     (Edible) 

Epicrisis,  1836. 

Illustrations:    Hard,  Mushrooms,  Fig.  5.5,  p.  76,  1908. 
Swantou,  Fungi,  PL  8,  Fig.  9. 
Micliael,  Fiilirer  f.  Pilzfreunde,  Vol.  II,  No.  92. 
Bresadola,  Fungh.  mang.  e.  vel.,  PL  24. 
Patouillard,  Tab.  Analyt.,  No.  307. 
Eicken,  Bliitterpilze,  PL  92,  Fig.  4. 
Oillet,  Champignons  de  France,  No.  701. 
Cooke,  111.,  PL  50. 

Peck,  N.  Y.  State  Mus.  Mem.  1,  PL  45,  1900  (as  var.  fragrans). 
Plate  CXLIX  of  this  Keport. 

PILEUS  2.5-6  cm.  broad,  thin,  convex-campanulate  or  nearly 
plane,  dry,  subumbonate,  gray^  grayish-brown  or  mouse-color,  in- 
nately fihrillose  to  fibrillose-floccose  and  at  length  scaly,  not  striate. 
FLESH  white,  cinerascent  or  gray  near  surface  of  pileus,  thin. 
GILLS  adnate,  then  emarginate  and  uncinate,  close  but  distinct, 
white,  pale  ashy  or  cinerascent,  sometimes  yellowish-stained,  medi- 
um broad,  edge  entire.  STEM  2.5-4  cm.  long,  4-8  mm.  thick,  equal, 
straight  or  slightly  curved,  solid  or  persistently  fihrous-stuffed, 
readily  splitting  lengthioise,  white,  whitish  or  cinerascent,  subrigid, 
fragile.  SPORES  minute,  nucleate,  narrowly  oblong-ovate,  5-6  x  3, 
smooth.  CYSTIDIA  none,  sterile  cells  short  or  lacking.  ODOR 
and  TASTE  farinaceous,  especially  when  plant  is  crushed. 

Gregarious  or  subcaespitose.  On  the  ground  in  grassy  places  in 
frondose  woods,  thickets,  etc.  Ann  Arbor,  Detroit,  New  Richmond. 
August-November.     Rather  frequent  abovtt  Ann  Arbor. 

After  reading  the  descriptions  and  remarks  of  a  dozen  writers 
concerning  this  species  and  related  ones  such  as  T.  scalpturatum 
Fr.  and  T.  squarrulosum  Bres.,  and  adding  one's  own  observations, 
it  becomes  clear  that  we  have  here  a  series  of  many  forms  which 
run  so  close  into  each  other  that  the  amateur  will  hardly  be  able 
to  diagnose  them  satisfactorily  in  most  cases.  This  fact  is  already 
recognized  by  the  number  of  varieties  which  have  been  described 
both  under  T.  terreum  and  T.  scalpturatum.  The  above  descrip- 
tion ap])lies  to  the  plants  which  have  been  found  in  frondose  woods 
of  southern  Michigan.  Variations  Avill  be  found  in  which  the  pileus 
is  more  densely  scaly  Avith  almost  blackish  scales  on  center,  and 
others  wliere  the  color  is  pale  silvery-gray.     The  color  of  flesh  and 
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gills  may  lemaiu  almost  white,  or  there  may  be  an  ashy  tinge  in 
all  parts  of  the  plant.  Several  characters  seem  to  be  constant  in 
our  plants,  viz.  the  fragility,  the  nucleated  narrow  spores,  and  the 
fibrous  nature  of  the  interior  of  the  stem.  By  these  characters  and 
the  taste  it  is  separable  from  T.  acre.  Authors  give  various  shapes 
and  sizes  for  the  spores,  which  fact  indicates  that  there  are  several 
independent  -species  at  present  not  separated.  Bresadola  has  segre- 
gated a  dark,  scaly  species  Avhose  spores  measure  7-9  x  4-.j  micr.,  as 
T.  squdrrulosum.  T.  seal pturat inn  (Fr.)  Bres.  has  a  well-devch)ped 
but  evanescent  cortina  at  tirst;  this  approaches  our  form,  and  has 
the  same  spores,  but  lacks  the  distinct  farinaceous  odor.  Our 
typical  plants  had  no  sterile  cells  on  the  edge  of  the  gills.  A  form 
found  at  Xew  Richmond  had  short  cystidia  and  gills  whose  edges 
Tvere  minutely  flocculose  and  spotted  with  drab-color,  darker  than 
the  rest  of  the  gills.  Peck  has  named  our  form  with  the  farinaceous 
odor  var.  fra(/(nis.  The  farinaceous  odor  seems  to  be  the  most  com- 
mon character  of  the  American  form  of  T.  terreum. 

733.     Tricholoma  fumescens  Pk. 

X.  Y.  State  Rep.  31,  1879. 

Illustratiftu  :     Hard,  ^ruslndoiiis.  Fig.  .■')4.  p.  7.~». 

PILECS  !.'-()  ciii.  Iii-oad,  cdiincx -plMiic.  regular  at  tirst,  tlicu  un- 
dulate, obtuse,  dry,  corfnd  uitli  a  tti'unil<\  tiiiprrssnl  toiiintl inn, 
Avhitish  to  pale  grayish-biow  n.  dai-kcr  where  Iiaudh'd,  even,  margin 
at  lirst  incurved.  FLIOSll  rather  thin.  (ilLIvS  rounded  beiiind 
at  first,  then  acuminate  adnexed.  narn»\v.  rrri/  crowded,  whitish. 
chatif/itifj  to  hi  iii  fill  black  in  <i(ir  or  hIk  n  hriiis(il,  easily  separabh' 
from  trama  of  pileus.  STICM  ll(>  cm.  h>ng.  .~>-10  nun.  thick,  short. 
rather  stout,  whilisli  then  hroimish,  solid,  becoming  eavei-nous  and 
splitting,  pruinose  at  apex.  SPORIOS  n:iirn\\.  subl  iisirorincUipl  i 
cal,  i)-V)J)  X '.',  mici-. :  strrif/nKila  prominent.  ."'.I  micr.  hmg.  (H><)K 
and  TASTE  sliglitly  faiinaceous. 

( ire;iari(»us  or  sulieaes|iilose.     (Mi   the  gronml.     in     hiw.    I'l'ondose 
woods.     .lacksoiu  .\nii   .\i-l»or.      Se|>tend)ei- October.      I  nlre<|uenl. 

Recogni/.aiih*  l»y  ihe  naii<i\\.  crowth'il  gills,  which  become  Iduish 
lilack   in  I'l-esh  s|»eciniens  if  Inuiseil  ;   in  a^e  oi-  when  diied   they  ai'e 
alnn»si    ;i<    hlaclT  as   old    gills   of   Ai/nrii-us   cinniirstris.      The   piU'Us 
and  stem  ilo  not  change  as  much,  inclining  to  brownish,  and  in  this 
ditVer    niarkeilly     tioni    7'.     (nlii/inrmn.     The  latter    also    possesses 
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subdistaut  and  broader  gills.  Our  plant  is  not  frequent,  bav- 
ing  been  collected  only  tbrice.  The  separable  gills  ally  it  to  those 
species  which  W.  G.  Smith  placed  under  the  genus  Lepista. 


734.     Tricholoma  fuligineum  Pk. 

K.  Y.  State  Eep.  41,  1888. 

Illustration :    Plate  CXLIX  of  this  Report. 

PILEUS  3-7  cm.  broad,  convex,  then  expanded-subdepressed,  or 
obtuse,  often  irregular,  sometimes  with  sinus  on  one  side,  sooty- 
broicn  to  dark  grayish-drown,  becoming  blackish  on  handling,  dry, 
minutely  innately  scaly  or  fibrillose,  even.  FLESH  white  at  first, 
cinerascent,  scissile.  GILLS  adnate  or  adnexed,  then  emarginate, 
suharid,  very  tough  when  dry,  close  to  suhdistant,  moderately 
broad,  whitish  or  cinereous,  beconiing  black  ivhcn  bruised.  STEM 
3-6  cm.  long,  G-10  mm.  thick,  short,  rarely  elongated,  solid  or  spongy- 
stuflfed,  equal  or  subequal,  innately  fibrillose,  pruinose  at  apex, 
whitish  or  cinereous,  blackish  when  handled.  SPORES  narrow, 
elliptical-fusiform,  7-9  x  4-5  micr.,  smooth,  white.  CYSTIDIA  and 
sterile  cells  lacking.  BASIDIA  about  30  x  G-7  micr.  ODOR  and 
TASTE  more  or  less  farinaceous. 

Gregarious  or  caespitose.  On  the  ground  among  mosses,  leaves, 
etc.,  frondose  woods  of  oak  and  maple.  Jackson,  Detroit,  Ann 
Arbor.     September-October.     Infrequent. 

Somewhat  variable  in  size  and  shape,  etc.,  under  different  condi- 
tions of  weather  and  situation.  It  differs  from  T.  fnmcscens  in 
that  the  entire  plant  becomes  sooty  when  dried,  and  it  has  larger 
spores  and  gills.  The  gills  often  assume  a  reddish  hue  when  bruised, 
then  become  black,  as  in  Russula  nigricans.  The  stem  is  sometimes 
slightly  floccose  at  first,  as  if  frosted,  and  occasionall}'  becomes 
cavernous.  Small  forms  of  T.  cinerascens  have  a  more  watery  pileus 
and  the  gills  do  not  turn  sooty-black.  Dr.  O.  E.  Fisher  reports 
that  it  has  appeared  abundantly  in  his  back  yard  on  discarded  mush- 
room beds. 
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Section  II.  lxi(/id(i.  Pellicle  of  the  jiileus  rigid,  with  a  tendency 
to  crack  into  small  smooth  scales,  sometimes  pnnctate-grannlose; 
neither  \iscid,  lloccose-scaly  n<»r  librillose.  Flesli  itf  pilens  rigid, 
somewhat   cartilaginous. 

*  Gills  )iot  hrcoiiiiiuj  rcddisli  )tor  cinereous,  nor  yeUoii  stained. 

735.     Tricholoma  saponaceum  Vr.     (Uxpalatable) 

Epicrisis,  ISofi. 

Illustrations:     Hard.  ^lushrooms.  Fig.  5(».  ji.  77.  1908. 
Michael,  Fiihrer  f.  Pilzfreunde.  Vol.  II.  No.  90. 
Kicken,  Blatterpilze,  PI.  98,  Fig.  1. 
Cooke.  111..  Plates  91   and  210. 
Gillet,  Champignons  de  France,  ]S'o.  G98. 
Fries,  Icones,  PL  32. 

PILEUS  4-8  cm.  broad,  convex-expanded,  lirm,  glabrous  or  be- 
coming cracked  to  form  small  scales,  not  virgate,  pale  Ucid-broun 
to  lead-gray  but  variable  in  color,  often  olive  tinged,  margin  at  first 
naked  and  incurved.  FLESH  white,  heconiinf/  pinkish,  tliick,  firm. 
'ilLIvS  adnato-emarginate  then  uncinate,  sub<listant,  distinct, 
i;ithci-  lii-(t;id.  irhitish,  nnt  cin(  rdsct  nt ,  edge  entire.  STIOM  r)-S  cm. 
long,  ]..")!'  cm.  thick,  rather  stout,  roitricosc,  attenuated  or  sutt- 
radicat inff  lieloir,  solid,  tibi'ous-llesh v,  apex  llocculose,  heconiinff 
jiinl:  uitliin,  white  witlioul,  gl;il)r(ins  \:irviiig  to  lloccose  or  minute- 
ly dark-scnly.  sr()Ivl]S  iniiiule.  elliptical-ovate,  smooth,  r>  x  ."l  ."J..") 
micr.  ()I)()K  and  TASTl-]  strongly  oily  lariuaceous  (soajjyi,  dis- 
tasteful. 

S(ditary  or  gregarious.  In  Irondose  wkcmIs.  on  the  ground.  Sep- 
tember-October.    Ann   .\iiior.   New    Ixicliniond.    hetroit.      Inlieiiuent. 

The  colors  of  the  pilens  \:iry  and  ;ire  dilVu  nil  to  dcKciibe.  some- 
times \;irying  Irom  whitish  to  grayish  brow  ii  or  smoky  inowii.  The 
gills  ;ire  s;iid  to  become  greenish  or  rufescent  ;it  times.  The  mlor. 
cidor  (»r  the  llesh  and  minute  spores  dist  ingnisli  it.  W'linc  Iniii-^cd 
tlie  llesli  (if  the  stem  rdiiins  tlic  |iink  tinge  in  ;i  persistent  in.inner, 
and  this  cli;ir,ictrr  j^  quite  m.irked.  It  is  unlit  lor  food  on  ;ic<ount 
of  its  tiistc.  The  odor  ami  taste  are  siMiietinn's  very  slight.  7'.  /;*;/ 
lidiiiii     I'k.    is    piob:iiily    ;i    \;il'i;ilion    of    this    species. 
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**Gills  becoming  stained  or  changing  to  ashy  or  reddish  in  age. 

736.    Tricholoma  laticeps  sp.  nov. 
Illustratiou :     Plate  CL  of  this  Report. 

PILEUS  .3-10  cm.  broad,  rigid,  broadly  convex,  obtuse,  smoky- 
uniher  to  Mackish,  moist,  even,  glabrous,  or  punctate-granulose  on 
disk,  margin  at  first  stronglj^  decurved,  then  spreading  naked. 
FLESH  firm,  brittle,  thick,  thinner  at  margin,  cinerascent,  scissile. 
GILLS  broadly  adnexed,  emarginate,  close  to  snbdistant,  broad, 
wliite,  at  last  cinereous,  edge  sometimes  eroded.  STEM  short,  rigid, 
spongy-solid,  1-3  cm.  long,  7-16  mm.  thick,  equal  or  subequal,  white 
or  pallid,  cinerascent  within,  innately  silky.  SPORES  short  and 
broadly  elliptical  to  subglobose,  smooth,  6-7  x  5-6  micr.,  white. 
BASIDIA  30  X  6-7  micr.  CYSTIDIA  and  sterile  cells  none.  ODOR 
and  TASTE  mild. 

Gregarious  to  caespitose.  On  the  bare  ground  or  among  mosses 
or  in  grassy  places,  in  conifer  or  frondose  woods  or  groves.  Ann 
Arbor,  Detroit,  New  Richmond.    September-November.    Infrequent. 

Distinguished  by  its  very  short  stem  and  relatively  broad  pileus 
which  hugs  the  ground  so  as  to  hide  the  stem.  The  pileus  is  often 
broader  in  one  diameter.  It  seems  to  be  related  to  Tricholoma  car- 
tilagineum,  but  the  gills  are  broad  and  snbdistant  in  well-developed 
specimens,  and  the  pellicle  is  rarely  granular-punctate  and  then 
only  on  the  disk.  The  pellicle  is  rather  adnata  and  composed  of 
long,  narrow,  horizontal  cells.  It  cannot  be  referred  to  T,  lugubre 
Pk.  since  that  species  is  described  as  having  narrow  and  close  gills ; 
nor  to  T.  tumidum  Fr.  whose  stem  is  longer,  and  whose  gills  have 
a  rufescent  tinge.  The  scissile  flesh  indicates  a  hygrophanous  condi- 
tion, but  this  is  not  marked.     Its  edibility  was  not  tested. 

Section  III.  Sericella.  Pileus  without  a  distinct  pellicle,  silky 
or  glabrous,  very  dry ;  neither  moist,  viscid,  hygrophanous,  nor  dis- 
tinctly scaly.     Pileus  opaque,  rather  thin. 
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737.     Tricholoma  sulphur eum  Ir.     (  Unp.\latable) 

Syst.  Myc,  ISi'l.      (As  Clitocybe. ) 

Illustrations:     Cooke,  111.,  I'l.  02. 

Gillet,  Champignons  Ue  France,  Xo.  703. 
Bresadola,  Fungh.  maug.  e.  vel.,  1*1.  il7. 
Patonillard,  Tab.  Analyt.,  No.  507. 
Berkeley,  Outlines,  PI.  4,  Fig.  4. 
Swanton,  Fungi,  1*1.  44.  Fig.  1. 
Hard.  Muslirooms.  Fig.  40,  ]».  0."). 

PILEUS  2-8  cm.  broad,  coiivex-ex|)aiided,  mostly  iDnhonaic,  at 
first  silky,  soon  glabrous,  siilpliuri/clloir  to  oliodccoKs-i/rlloir,  usual- 
ly tinged  brown  on  disk,  siibgibbous,  even,  margin  decurved.  FLESH 
yellow  or  yellowish,  thick  on  disk.  (JILLS  adnexed  with  tooth, 
emarginate  at  length,  .siih(Ii.st<i>it,  i/clloir,  moderately  broad,  thick, 
firm.  STEM  4-S  cm.  long,  5-10  mm.  thick,  equal  or  variously  en- 
largetl,  sometimes  curved,  fleshy-fibrous,  innately  fibrillose,  stuffed, 
sometimes  compressed,  yellow  to  olivaceous-yellow,  yellowish  with- 
in. SPORES  elliptical-oval,  8-10  x  5-0  micr..  smooth.  ODOK  strong, 
foetid  or  of  coal-tar;  TASTE  disagreealde. 

Gregarious.  ( )n  tlie  gi-oiiiid  in  frondose  \\oods  (d'  iiiai»le.  biich,  (»il:, 
etc.     Ilonghtoii,  Ann  Arboi-.     .hily-Septembcr.      I  nl  icciuciil. 

Oui'  plant  is  well  illustrated  by  Cooke,  but  it  is  usually  a  less 
deeji  yellow,  and  (»rit*u  linu('(l  with  oli\<'  or  reddish  luowu  on  the 
cap.  It  is  well  niaikcil  by  the  disagreeable,  coal-tar  odor  and  taste, 
by  the  subdistant  gills  ami  by  the  spores.  IJresadola  (I'^uuglii  in.ing. 
et.  vel.)  gives  the  spores  as  \\;irty;  this  cinnoi  lie  oiii'  jilant.  In 
Stevenson  the  spoies  ;ire  gi\cn  too  small.  Iieing  nearer  those  of  7'. 
sul//)niris(i  IIS  ilics..  which  also  has  the  odor  ;ind  colur  of  7'.  siil/ihiir- 
f'Uiii  but  w  hose  ;i ills  ;i re  said  t o  be  erow  ( led  a nd  w  hit  isli.  Culer  a  len>! 
the  dry  pileus  is  often  seen  with  micaceous-shiinng  spdts.  It  dilVers 
fr«un  7'.  cliri/si  nil  rniiirs  |'l<.  in  its  disagreeable  (mIiu-.  snlidistant  ^ills 
and  st  ull'ed  to  jiol  hiw   stem. 

738.     Tricholoma  chrysenteroides  I'k. 
X.   V.   .Mns.    K'ep.  L'l.    IsTl*. 

■■riLlirs  L'..-)  .■">  cm.  broad,  eonxcx  oi-  |ilam'.  not  iniiliniiii ti  ,  tirm. 
dry.  sli;:htly  silUy  or  L;labn>us.  jnilr  i/i  llmr  or  InitJ,  iMMwuning  dingv 
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with  age.  FLESH  pale  yellow.  GILLS  close,  emarginate,  yellowish, 
dingy  or  pallid  in  age,  marked  with  transverse  veinlets  along  the 
upper  edge,  intervenose.  STEM  5-7  cm.  long,  G-S  mm.  thick,  firm, 
equal,  solid,  glabrous,  tibrillose-striate,  yellowish  within  and  with- 
out. SPOKES  elliptical,  7-10  x  5-6  micr.  ODOR  and  TASTE  fari- 
naceous." 

Gregarious.     On  the  ground  in  woods. 

This  species  has  not  with  certainty  been  collected  within  the 
State.  The  description  is  adopted  from  Peck,  and  included  for  the 
sake  of  comparison. 

739.  Tricholoma  odorum  Pk. 
Torrey  Bot.  Club.  Bull.,  Vol., 25,  1898. 

PILEUS  2-5  cm.  broad,  convex-expanded,  obtuse,  glabrous,  "soft 
like  kid,"  shining  when  young,  ivaxy  yellow  to  pale  tan,  even. 
FLESH  thick,  concolor.  GILLS  adnexed,  emarginate,  rather  hroad, 
subdistant,  thick,  u'hitish,  tinged  flesh-j)ink,  edge  entire.  STEM  3-7 
cm.  long,  4-10  mm.  thick,  equal  or  subbulbous,  stuffed  then  hollow, 
subflexuous,  silky-fibrillose,  yellowish  white,  darker  yellow  at  base 
and  within,  pruinose  at  apex.  SPORES  broadly  elliptic-ovate, 
smooth,  7-9  x  5-6  micr.,  variable,  white.  CYSTIDIA  and  sterile 
cells  none.  ODOR  rather  strong,  reminding  one  of  that  of  T.  siil- 
fureum;  TASTE  farinaceous. 

Gregarious.  On  the  ground  in  beech  and  pine  woods.  New  Rich- 
mond.    September.     Rare. 

This  seems  to  approach  T.  sulfureum  and  is  probably  a  varia- 
tion of  it.  Further  data  are  necessary  to  establish  it  fully.  The 
incarnate  tinge  to  the  whitish  gills,  and  the  peculiar  odor  are 
characters  which  distinguish  it. 

740.  Tricholoma  carneum  Fr. 

Syst.  Myc,  1821. 

Illustrations :     Fries,  Icones,  PI.  40,  Fig.  3. 
Cooke,  111.,  PL  96. 
Patouillard,  Tab.  Analyt.,  No.  014. 

PILEUS  1.5-2  cm.  broad,  convex-plane,  obtuse,  sometimes  um- 
bonate,  even,  glabrous  or  suhpniiiiose,  testaceous  when  young,  then 
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flesh  color  to  whitish  tan,  margin  tliiii  and  at  length  spreadinji  or 
recurved.  FLESH  thickish  on  disk,  wliite.  soft,  rather  fragile. 
OTLLS  sinnate-adnexed,  uncinate,  at  kMigth  subdecurrent,  crouded, 
rather  narrow,  imrc  white,  edj;e  mostly  even.  STEM  l.~i-'l.~i  cm. 
long,  2-3  mm.  thick,  equal,  fibrous,  hollow,  sometimes  compressed, 
tinf/ed  flesh  color,  pruinose  above,  sul>tomentose  below.  SPORES 
minute,  oblong,  4-5  x  2.5  micr.,  smooth,  white.  ODOlv  and  TASTE 
none  or  subfarinaceous. 

Gregarious  or  subcaespitose.  On  the  ground  among  leaves  and 
debris  in  frondose  woods.  Ann  Arbor.  August-September.  Infre- 
quent. 

This  small  species  of  Tricholoma  is  well-marked  by  the  incarnate 
color  of  cap  and  stem  which  contrasts  with  the  i)ure  white  of  the 
gills.  Fries  has  descril>ed  a  sfjccies  near  it,  T.  ixieoiihiiii,  whicli 
is  said  to  differ  in  the  *'i-uber"-red  color  of  cap  which  (h)es  not 
fade  as  in  our  plants;  the  latter  species  also  has  a  softer  stem  tlian 
ours. 

>ST7?r;/:;Ar,S'  ///.  MELAXOLEUCA.  Pileus-  glabrous,  either 
watery-spotted,  moist  or  hygrophanous ;  not  viscid  (except  wlien 
very  water-soaked),  nor  silky,  scaly  nor  granular.     FLESH  soft, 

spongy,  or  vci-y  thin,  moist,  watery  (»r  liygrophanoiis. 

Section  I.  (liithihi.  IMlcns  llcshy.  fragile,  wa{('ry-sj»()it(Ml  or 
rivulosc.     I'sii.illy  cacspitose. 

741.     Tricholoma  unifactum  Pk.  vur. 

X.   y.   Sfat.-   Mils..    liiill.   1(15.    HMIC. 
I  liiisl  |-:it  loll  :      I  bid. 

I'lLlM'S  .'IS  cm.  Itpftail.  loiiii.r,  dull  wliilc  uiottlid  uith  initi  ri/ 
s/tol.s,  sultprMiiiosf.  (Veil,  riciiiiy  bull  in  age.  i'lillSlI  thick  on  disk, 
tliiri  clscw  liciT,  wliilc.  Ir.ij^ilc.  <  1 1  LLS  adiicxcd.  becoming  cmargi- 
ii.itc.  iiaii-ow,  11,1  now  (mI  ;iiilciiorly.  crowded,  wliilisli.  edge  eiilire. 
S'i'il.M  5  10  (III.  loii;,'.  |U(doii;^e(|  by  iliserlioii  iiilo  ;i  ciMck  ill  llie  log. 
S|5  iiiiii.  bro;id.  eijiuil  (U'  tapering  Upward,  ciirxcd,  s(ditl.  even. 
Iloccose  piuiliose.  loiiieiilose  :it  base.  Si'()KI';S  siibglobose.  iiiiiiille. 
:'.  1.5  .\  :'>.5  iiiicr..  siiiootli.  white.  (■\S'rihl.\  ;iiii|  shrih  crils  none. 
<)!K)K  ,ind   'IWSTi;  -ji^lii. 
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Caespitose.  On  decayed  charred  log,  probably  hemlock,  in  mixed 
woods  of  ravines.     New  Richmond.     September.     Rare. 

The  plants  from  which  Peck  derived  his  description  grew  on  the 
ground  under  hemlock  trees  and  in  that  situation  formed  a  thick 
fleshy  mass  from  which  the  stems  arose.  Although  our  plants  were 
caespitosely  united  only  at  the  base,  and  grew  from  a  woody  sub- 
stratum, I  have  scarcely  any  doubt  that  they  are  the  same.  When 
dried,  the  cap,  gills  and  base  of  stem  are  ochraceous.  In  some  ways 
it  approaches  Pleurotus  elongatipes  Pk.  but  the  stem  is  solid  and 
scarcely  eccentric,  and  the  pileus  is  spotted  with  watery  marks.  T. 
conglohatus  Fr.  (Eddelbuttel,  Ann.  Mycol.,  Vol.  9,  p.  512)  differs  in 
its  brownish-gray  pileus  and  spores  6-7  x  5  micr.,  although  Schroe- 
ter  (Die  Pilze  Schlesiens,  p.  G60)  says  the  cap  of  that  species  is 
often  whitish.  Our  plants  are  very  close  to  T.  horeale  Fr.,  whose 
spores,  according  to  Massee  (European  fungus  Flora)  are  the 
same,  but  whose  pileus  is  at  first  bright  flesh  color,  then  fades  to 
whitish. 

Section  II.  Spongiosa.  Pileus  fleshy,  compact,  becoming  spongy, 
obtuse,  even,  glabrous,  moist.  Neither  hygrophanous  nor  viscid. 
(Water  soaked  specimens  sometimes  become  subgelatinous ;  the 
pileus  in  all  cases  absorbs  water  in  wet  weather.) 

742.     Tricholoma  album  Fr.     (Sense  of  Fries)     (Unpalatable) 

Syst.  Myc,  1821. 

Illustrations :     Fries,  Icoues,  PI.  43. 
Cooke,  111.,  PI.  65. 
Berkeley,  Outlines,  PL  4,  Fig.  6. 
Patouillard,  Tab.  Analyt,  No.  615. 

"PILEUS  6-10  cm.  broad,  convex  then  plane  and  depressed,  not 
umbonate,  gJahrous,  dry,  even,  margin  at  first  involute  at  length 
repand,  sometimes  entirely  lohite,  sometimes  yelloicish  especially 
on  the  disJi.  FLESH  tough,  moderately  thick,  but  not  compact. 
GrILLS  more  or  less  emarginate,  close,  up  to  8  mm.  broad,  white, 
unchanging.  STEM  6-10  cm.  long,  8-12  mm.  thick,  attenuated  up- 
wards, solid,  elastic,  externally  fibrous,  glabrous,  obsoletely  prui- 
nose  at  apex  under  lens,  concolor.  ODOR  none;  TASTE  acrid,  un- 
pleasant." SPORES  (Massee,  Stevenson,  Winter)  elliptical,  5-6  x 
2.5-3;    (Romell)    6-7x4-41/2;    (Ricken)    lanceolate,   7-8  x  3-3.5  micr. 
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This  species  lias  not  yet  been  loinul  with  certainty  in  the  State. 
The  description  is  adopted  from  that  of  Fries  in  Icones  T.  venen- 
ata Atk.  and  T.  nohilc  l*k.  approach  it  by  their  external  characters, 
but  if  the  spore-measurements  given  by  the  English  authors  actually 
belong  to  this  species,  then  T.  nohile  is  quite  distinct  by  its  spher- 
ical spores,  and  1\  ccncnota  by  its  larger  spores.  It  is  easy  to- 
confuse  T.  album  with  7'.  panoeolum  in  some  of  its  forms  when 
young  and  white,  but  later  the  changing  gills  of  the  latter  species 
mark  it  sutliciently.  The  pileus  is  said  to  be  entirely  glabrous,  and 
this  also  separates  T.  alhiim  from  T.  venenata  and  T.  nohile.  The 
taste  is  given  by  Fries  as  ''acrid''  in  Icones,  and  ''bitter''  in  Hymen. 
Europ.  In  Liiidbla<rs  Svamj»bok  the  i>ileus  is  said  to  becimie  sordid- 
stained  an  hour  after  being  bruised,  the  odor  is  said  to  be  strongly 
radish}' ;  and  the  plant  is  said  to  have  a  sharp  burning  taste  after 
being  chewed  awhile.  Some  authors  consider  it  poisonous,  and 
it  is  evidently  not  edible,  and  niust  be  regarded  close  to  T.  venenata 
in  this  respect.  It  a[»i)ears  tliat  this  species  needs  further  study, 
and  it  is  desirable  that  continental  authors  give  us  exact  data  con- 
cerning the  spores  of  their  ]>lants. 

743.     Tricholoma  acerbum  Fr.     fl'x palatable) 

Syst.  Mycol.,  isi^l. 

Illustrations:     (Jillet,  Chamitignons  de  France.   No.   002. 
Plate  CLI  of  this  Keport. 

PILEUS  7-1(1  cm.  broad,  firm,  convex-expanded,  ohtusi-,  <lry.  sub- 
[tniiiKtse,  soft  1o  the  touch,  dull  huff  to  j/cllou-isli  nJiitr,  or  irhitish 
iril/i  (I  jlcsh  color  liui/c,  niai-gin  at  lirst  inrolh'*!  and  ohscurrli/ 
ri(l<i<(J.  FIJOSII  while,  thick  oii  <lisk,  thin  on  margin.  CJLLS 
eniai'giiiate  witii  decnrrent  looth.  uarrair,  croirdnl,  whiiisli  becom- 
ing ci-eamy  white  or  slightly  iiiresi-eiit .  edge  entire.  S'i'IO.M  l-O  v\n. 
long,  1  '_'  cm.  at  apex.  L'-L'.r»  cm.  below,  sometimes  al»rn|ttly  short- 
rooting,  .solid,  tiiaii.  at  lirst  JMiiiinns  tiieii  hipiriin/  upirdrd,  at  lii-st 
covei-ed  by  a  thin  satiny  tonientiim  ttv  jiniinosity.  hccdiriing  libril- 
lose.  whitish  lieconiing  dingy  where  handled.  SjMH.'llS  minnle. 
s|ilierical.  nncleate.  I  .".  micr..  w  liile.  (■\S'ril>l.\  none.  r..\Slhl.V 
altunt  ."Id  X  ."»■(;  micr.  '{'.XS'I'I')  r>  ri/  hilhr:  n\)n\{  scaj-cel\  agreeable, 
sornew  ha  t    a  mma  t  ic  la  rinaceoiis. 

(Iregarions  to  siibcaespilose.     <  )n   the  gnnind    in   tmnduse  woods. 
.\nn    .Vrbor.    Detroit.    New    Kichnmnd,     IJay     \  iew .       -hiiie  Oclober 
(earliest  recunj.  .1  niie  II  i.     I'ie(|nent. 
89 
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The  bitter  taste  and  changing  gills  and  stem  distinguish  T. 
acerb uni  from  T.  laterarium  Pk.  with  which  it  is  easily  confused. 
Both  species  are  marl^ed  by  the  narrow,  crowded  gills,  spherical 
spores,  the  whitish  to  pale  yellowish-tan  cap,  and  the  slight  ridges 
which  are  found  on  the  margin  of  the  cap.  The  gills  are  sometimes 
spuriously  decurrent,  when  it  might  be  confused  with  small  forms 
of  CUtocyhe  Candida^  but  the  latter  has  a  mild  taste  and  its  pileus 
becomes  concave.  Superficially  it  approaches  T.  panoeoJum  var. 
caespitosum  also.  Bresadola  (Fungh.  mang.j  assigns  to  it  obovate 
spores,  measuring  6-7  x  3-3.5  micr.,  while  others  give  them  globose. 

744.    Tricholoma  laterarium  Pk.     (Edible) 

K.  Y.  State  Mus.  Eep.  20,  1874:  ( Buffalo -Soc.  Nat.  Hist.,  1873). 
Illustration:    Hard,  Mushrooms,  Fig.  47,  p.  66,  1908. 

"PILEUS  5-10  cm.  broad,  convex-expanded,  sometimes  slightly 
depressed  in  center,  pruinose,  whitish,  disk  often  tinged  with  brick- 
red  or  hroicn,  the  thin  margin  marked  with  slight,  subdistant,  short, 
radiating  ridges.  FLESH  white.  GILLS  emarginate,  decurrent  in 
slight  lines,  narrow,  croirded,  white.  STEM  5-7  cm.  long,  nearly 
equal,  solid,  white.     SPOKES  globose,  4-5  micr."  diameter." 

Gregarious.  On  the  ground  in  conifer  woods.  Probably  in  the 
northern  part  of  the  State. 

I  have  no  notes  on  this  species,  hence  have  given  Peck's  descrip- 
tion. No  data  are  at  hand  as  to  its  taste  and  odor.  It  is  close  to 
T.  acerbum,  apparently  only  distinguishable  by  its  mild  taste  and 
white  gills,  and  may  prove  to  be  identical  with  that  species. 

745.     Tricholoma  leucocephalum  Fr. 

Epicrisis,  1830. 

Illustrations :     Fries,  Icones,  PL  43. 
Cooke,  111.,  PI.  78. 

PILEUS  3-0  cm.  broad,  thin,  convex  then  plane,  obtuse,  even, 
moist,  glabrous,  the  slight  silkiness  disappearing,  white.  FLESH 
compact,  white,  watery  in  icet  iveather.  GILLS  rounded  behind, 
free,  thin,  crowded,  pure  white,  edge  very  entire.  STEM  5-7  cm. 
long,  4-8  mm.  thick,  subcartilaginous  to  fibrous,  hollow,  solid  at  the 
narrowed,  rooting  base,  glabrous,  white.     SPOKES  6-8  x  3-4  micr. 
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(perhaps  l()n<i;ei-  when  fully  mature  i.  elliptic-ovate,  apiculate. 
ODOR  and  TASTE  distinctly  f(irin(icroi(><. 

^rrej^ai-ious.  On  the  ^rouml  in  conifei'  woods.  Marquette.  Sep- 
tember.    Kare. 

The  description  is  adai)ted  from  the  Icones  of  Fries.  The  fifjures 
cited  represent  a  jilant  like  that  of  fonn  (B)  of  T.  respJcndens 
(which  see),  whose  stem  was  minutely  hollow,  but  whose  cap  was 
distinctly  viscid.  T.  leucoccphaliiut  has  been  found  but  once,  and  is 
apparently  rare.  It  has  been  confused,  according  to  Fries,  with 
T.  cohimbrtta  and  T.  album;  "the  former  is  mild  and  edible,  the 
latter  bitter  an<l  very  ])oisonous,  while  7'.  Irucoccphalunt  has  a 
strong  odor  of  fresh  meal." 

746.     Tricholoma  fumosiluteum  Pk. 
N.  Y.  State  Mus.  Ke]..  27,  1.^7."). 

*'PTLP]FS  .')-"  cm.  Inoad.  coiixcx-cxpaiidci].  iiifiist,  iflahroits,  snutky- 
yelloir.  FLESH  ^\■ilite  oi*  yellowish  uiidei*  the  subsejiai-able  cuticle. 
<^}ILLS  rounded  Ix'hind,  deei)ly  emari^inate  at  lengtli,  hrodd,  close, 
wliit<\  STEM  r>-10  cm.  louii.  raUirr  (Jon;i<ttr<},  (MO  mm.  tliick.  j;la- 
brons,  hnll()>i\  wliite.  SPOUIvS  globose.  4..~<>  mici*.  diameter. 
<)I)()K  and  TASTIO  farinaceous  when  Ih'sli   is  crnsjicd." 

(Iregarious  to  sultcaespitose.  On  the  ground  in  froiidose  woods. 
Ann  Ai-bor.     ( Jctobcr.      iJan*. 

The  dcsci'ipl  iuu  is  iidaptcd  I'i-kiii  tiiat  of  IN-ck.  "'TIk'  disk  of  the 
jtiieiis  is  ortcii  daikcr.  and  sometimes  spotted. "  .My  specinuMis 
show  a  teiiijency  I'oi-  the  stem  tn  l»e(nme  elongated  relative  lo  the 
^\■idlh  of  the  pileus. 

747.     Tricholoma  personatum  Vy.     '  Edi'hi.k) 

Sysl.   .Myc.   isi'l. 

Iliustr;itioiis  :      .\tkiiisun,    .M  ushrdiims.    I'ig.   S7  and   SS,    IIMIO. 
.Muiiill.    .Mycob.-i;i.    \-.)l.   •_'.    I'l.    I!l.    I'ig.    1. 
Hard,    .Mushidums.    V'\\i.   CI    ainl    C-'.    p.   S|.    1!IU>^. 
.Marshall.    .Mushroum    jluoU,    I'l.  I'l.   p.   7_'.    I!mi.".. 

i;i<keii.    Ul;illeipil/,e.    I'l.    !t.").    I'ig.    .'.. 

.Michael,  {•'idiiei'   r.    I'il/.rieiiiide.    N'ol.    II.    N...    S!»    ims    7'.    hi- 

r<,l,»\.  and   \'n\.    I  I  I.    N,..    1  i::. 

Peck.    N.  ^.    .Mils.    iJep.     IS.    PI.    -l-l.    IS'.tC. 

See    ;ilsu  ('nnUe.    (lillet.     P,i'rkele\.    etc. 
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PILEUS  5-12  cm.  broad,  couvex-expaiided  to  plane,  obtuse,  gla- 
brous, moist  or  water-soaked,  variable  in  color,  grayish  to  brownish, 
tinged  loith  lilac,  lavender  or  purplish  hues,  fading  in  age  to  pale 
livid  or  sordid-white,  even,  margin  at  first  involute  and  villose- 
pruinose,  at  length  spreading,  naked  and  undulate.  FLESH  laven- 
der-tinged when  fresh,  fading  to  whitish,  often  water-soaked  in  wet 
weather.  GILLS  slightly  truncate-adnate  to  almost  free,  rather 
broad,  crowded,  at  first  hlue,  then  lavender,  grayish-rufescent,  etc., 
separable  from  pileus,  edge  entire.  STEM  3-7  cm.  long,  1-2  cm. 
thick,  rather  short,  stout,  at  first  bulbous,  becoming  clav.fte  or 
tapering  upwards  or  sometimes  equal,  solid,  at  first  blue  then  per- 
sistently lavender  or  lilac,  sometimes  fading  to  pale  livid,  etc., 
frosted  by  minute,  furfuraceous-squamulcs,  glabrescent,  pale  gray- 
ish within.  SPOKES  narrowly  elliptical,  smooth,  non-nucleate,  7-8 
x4-5  micr.  (rarely  longer),  pale  flesh  color  in  mass.  CYSTIDIA 
and  sterile  cells  none.  BASIDIA  28-30x6-7  micr.,  2-4-spored. 
ODOR  and  TASTE  mild. 

Gregarious  or  subcaespitose.  On  the  ground  among  decaying 
leaves  or  brush  piles,  in  mixed  or  frondose,  open  or  thin  woods. 
Throughout  the  State.  September-November.  (Earliest  record 
August  25.)     Common. 

This  is  a  favorite  for  the  table.  It  is  easily  known  among  the 
large  Tricholomas  by  its  bluish  or  lavender  colors  when  fresh,  and 
in  this  respect  imitates  some  of  the  Cortinarii,  but  such  confusion 
will  not  lead  to  trouble,  as  the  latter  are  equally  safe.  Cortinarius 
michiganensis  and  Cortinarius  albatus  have  similar  colors,  but  are 
distinguished  by  the  cortina  when  young,  and  the  darker  gills  when 
old.  It  is  not  easily  confused  with  Cortinarius  violaceous,  as  some 
have  stated,  since  that  species  is  long-stemmed,  has  a  much  darker 
color  and  the  cap  is  minutely  scaly.  T.  nudum  is  a  more  slender 
plant,  and  differs  mainly  in  its  deeper  blue  or  purplish  colors  on 
cap  and  stem,  and  the  naked  margin  Avhen  young.  All  are  edible. 
Our  plant  loves  to  grow  among  lieavy  masses  of  fallen  or  decaying 
leaves  which  often  completely  hide  it  in  the  late  autumn.  It  varies 
in  color,  so  that  several  varieties  have  been  named ;  these  varieties 
are  mostly  the  result  of  weather  conditions,  of  habitat  or  of  late 
growtli.  After  having  been  sonked  by  rains  it  is  less  palatable.  The 
color  of  tlie  spores  shows  it  to  be  intermediate  between  Tricholoma 
and  Eutoloma,  and  induced  W.  G.  Sinitli  and  others  to  call  it 
Lepista  personata. 
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748.     Tricholoma  nudum  I'r.     (Edible) 

Syst.  Myc,  1821. 

Illustrations:    N.  V.  State  .Mus.  Bull.  IKJ.  PI.  101,  Fig.  1-U.  1007. 
Cooke,  111.,  ri.  07  (too  faded). 
Gillet,  Chanii)ignons  de  France,  No.  G85. 
Bresadola,  I.  Funghi  mang.  e.  vel.,  PL  30. 
Eieken,  Bliitterpilze,  PI.  95,  Fig.  1. 

PllteUS  3-8  cm.  hroad,  thin,  convex-expanded  to  plane,  obtuse, 
sometimes  depressed,  glabrous,  even,  soft  to  the  touch,  moist,  pur- 
2)Ush-viohiceous  to  lavtuder,  fading  to  pale  violaceous-brown  or 
dingy  rose-color,  iii<ir<jin  at  first  inclined  and  naked.  FLESH 
tinged  violet,  at  length  wliitisli,  thin,  rather  lirm.  GILLS  truncate- 
adnate  then  subdecurrent  and  slightly  sinuate,  crowded,  narrow, 
violaceous  at  first.  STEM  :\-7  cm.  long,  1-10  mm.  thick,  slender  or 
moderately  stout,  solid,  efpial  or  slightly  enlarged  at  base,  silky- 
pruinose,  glabrescent,  purplish-violaceous  then  grayish-brown. 
8P0KES  0-7  x4-5  micr.,  elliptical,  sordid  Ik^sh  color  in  mass.  ODOR 
and  TASTE  mild  or  slightly  acid. 

Gregarious  or  subcaespitose.  On  the  ground  in  woods.  Ann 
Arbor.     September. 

This  is  intermediate  in  size  between  T.  persoyiatum  and  T.  ion  ides, 
and  all  three  have  similar  colors.  T.  ionides,  which  has  been  re- 
jiorted  from  the  state  by  Longyear,  is  known  by  its  conic-camiian- 
uhite  ]»ileus,  wliicli  is  at  first  llocculose  on  the  margin,  its  stutVed 
to  hoUow  stem,  and  whitisli  gills  and  spores;  its  lap  is  '2~i  cm. 
broad.  Iliiyot  (Soc.  Myc.  de  Frame,  A'ol.  10,  |».  !»oi  states  liiat 
it  ciiii  always  lie  distinguished,  since  the  llesh  of  the  stem  is  uni- 
formly blue,  while  iliat  of  7'.  personal  inn  is  jtallid  or  grayish.  Peck 
says  the  stem  ol'  \]\<  plunls  \\;is  stnlVcd  or  hoUow.  while  European 
autlidi's  describe  it  :is  sdlid.  The  s|Mtres.  ;is  in  '/'.  pt  rsonatuni.  arc 
])ale  llcsli  c((l(»r.  ;ind  show  ihe  i-el,ition  t)\'  these  |»lan1s  to  the  I'osy- 
s|»or(M|  groni*:  bnt  :is  il  is  iniw  |ii'elly  well  adniilled  ilinl  the  sum  of 
the  othei'  cIi.nMcters  of  ;i  |il;inl  ;ii'e  of  incn'c  generic  iin|K»riance  than 
tin*  sjiore  ("(dor.  especially  where  it  is  imi  \ei\  iiKirked.  it  would 
seem  best   t<»  keep  llu'm  in  this  genus. 
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749.     Tricholoma  tumidurn  Fr. 

Syst.  MycoL,  1821. 

Illustrations :    Cooke,  111.,  Tl.  93. 

Michael,  Fiihrer  f.  Pilzfreiinde,  Vol.  Ill,  No.  111. 
Plate  CLII  of  tins  Eeport. 

PILEUS  6-10  cm.  broad,  tirm,  convex-expanded,  then  plane  or 
broadly  depressed,  moist,  regular  at  length  wavy,  glabrous,  some- 
times watery-spotted,  clouded  with  gray  to  hroicnish-gray  especially 
on  disk,  whitish  on  margin,  even,  margin  thin  and  at  first  tomentu- 
Jose.  FLESH  white,  slightly  and  slowly  cinerascent,  thin  on  mar- 
gin, rather  brittle.  GILLS  adnexed,  then  deeply  sinuate,  droad,  sub- 
distant,  ventricose,  at  first  shining  white  then  slightly  cinerascent, 
brittle,  scarcely  intervenose,  edge  entire.  STEM  5-7  cm.  long,  1.5- 
2  cm,  thick,  stout,  solid,  compact  spongy  within,  subequal  or  sub- 
bulbous,  sometimes  abruptly  subradicatiug,  ylahrous,  slightly 
scurfy  at  apex,  white  then  slightly  cinerascent.  SPORES  minute, 
subfusiform-elliptic,  smooth,  5-6  x  3  micr.,  white.  CYSTIDIA  and 
st&rile  cells  none.     ODOR  and  TASTE  mild. 

Scattered  or  singly.  On  the  ground  among  fallen  leaves,  etc.,  in 
frondose  woods.    October.    Ann  Arbor.     Infrequent. 

A  rather  noble  plant  when  fresh,  rather  firm  at  first,  becoming 
brittle.  It  was  placed  by  Fries  in  section  Rigida,  but  is  placed  here 
because  of  its  similarity  to  T.  cinerascens.  The  pileus  has  a  slight- 
ly raised  circular  ridge  a  short  distance  from  the  margin  as  indi- 
cated in  Cooke's  figure.  In  some  individuals  the  pileus  was  marked 
by  watery  spots  toward  the  margin  (like  those  on  the  stem  of 
Lactarius  scrohiculatus)  and  sometimes  it  Avas  slightly  ochraceous- 
stained.  The  thin  margin  at  length  becomes  subplicate-crenate. 
The  stems  are  not  ventricose  nor  is  the  cap  as  dark,  but  other- 
wise it  seems  to  have  all  the  marks  of  the  species  figured  by  Cooke 
and  Michael.  It  differs  from  T.  cinerascens  wbich  it  approaches 
closely  in  color,  by  its  more  rigid  habit  and  by  its  subdistaut  gills 
whicli  do  not  separate  easily  from  the  trama  of  the  pileus. 
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750.     Tricholoma  cinerascens  Fr.     (Edible) 

Monognipliiii.  1>>(V-'. 

Illustration:     Il.i.l,  PL  153. 

Kiekeii.   liliitteipilze,  l.»l.  97,  Fig.  2. 
Plate  CLIII  of  this  Keport. 

PILIOrS  ~i-l{)  nil.  Itioad.  coiivox  then  expanded,  obtuse,  obscurely 
floccose-tonientose  or  glabi-(»ns.  irliitc  or  huff,  then  grai/,  sub-unicolo'*- 
ous,  )iioht,  even,  niarj;in  thin,  naked.  FLEl^SH  white,  thick  on  disk. 
OTLLS  adnexed,  slightly  emarginate,  clo><c,  nirdhnn  broad,  dingy 
wliite.  l)ecoming  yellowish,  easily  separable  from  pilcus,  edge  entire. 
STEM  5-7  cm.  long,  1-1.5  cm.  thick,  equal,  except  spongy-thickened 
base,  which  is  often  mycelioid-tomentose.  sponfiij-stuffcd  to  hollov, 
sometimes  curved,  white,  then  cinerascent,  subglabrous,  pruinose  at 
apex.  SPOKES  minute,  elliptical,  5x3  micr.  (rarely  longer). 
TASTE  when  crushed,  farinaceous.     ODOK  subfarinaceou.s. 

Oregai'ious  to  caespitose.  On  the  ground  among  decaying  leaves 
in  fioiidnsc  woods.     October.     Ann  Arltor.      Infrequent. 

The  pileus  is  miire  spongy  and  less  firm  than  in  T.  tuinidiiin,  the 
gills  ai-e  close  and  become  more  or  less  dingy  yellowish.  Tlie  pileu.s 
feels  glabrous,  although  tliere  is  an  innate  th»cc(»sity  to  it.  The 
gills  separate  Intm  the  trama  of  the  pileus  as  in  the  genera  Lepista, 
Paxillus  and  (lomphidius,  etc.  It  belies  its  name,  since  the  fresh 
jilaiit   may  become  only  sliglitly  cinereous. 

751.     Tricholoma  panoeolum  \:ir.  caespitosum  I'.res. 
Fnii<;i  Tri.l..  \oI.  i*.   is'.d'. 

ii!iisii;iii(in  :    Ibid.  ri.  i.".;:. 

!'ILi;r."<  ."•  1 L'  cm.  I  sonici  iiiies  ii|i  to  I'd  cm.  i  liioad.  con\i'X-ex- 
panded.  then  i  ii-e;^i!l;i  r  or  siniia  le  bdM'd,  snmelimes  ec(;eiitric.  irliit- 
isli,  huff,  f/ni i/ish  hroiru  or  diut/i/  liiii,  sometimes  sliiniii<i  uliHr,  ^la- 
Itroiis  or  obscurely  lloccnb>se  on  disk,  iiilirh  siih<<irtil(i<iiii<iiis,  inar- 
i/in  pi  rsi\h  III li/  iiiriiiiid.  I'LESII  rather  tirm.  \er\  moist  in  wet 
weather  or  water  soaked  anti  tlien  liaiiib-.  (JILLS  nrif  crnudrd, 
iKirroic,  idsili/  srpnrnhli  irmn  (In  pih  us,  luri/iiiii  suhdrrurrrnt  or 
t  rii  iKiili  (id  null  i,r  slii/lilli/  sill  inih  .  \\\\\\i'  ai  lirsl,  smui  diiitji/  ihsh 
color.  STIO.M  .".  N  cm.  long.  S  )."■»  mm.  thick,  subeipial,  s<did  or 
spoiiLry  within,  at  lirst  covered  with  white  frostiiiess.  then  librillose. 
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apex  scurfy,  pallid-whitish.  SPORES  elliptic-ovate,  minute,  smooth, 
5-6  X  3-3.5  micr.,  whitish  or  pale  dingy  flesh  color  in  mass.  ODOR 
slight  or  of  rancid  meal.  TASTE  slowlj^  peppery  or  disagreeable, 
remaining  in  the  mouth  a  long  time. 

Caespitose,  rarely  solitary.  On  the  ground  in  frondose  or  conifer 
woods.  Ann  Arbor,  Detroit,  Bay  View,  Marquette  and  New  Rich- 
mond.    September-November.     Frequent. 

This  is  one  of  the  most  difficult  species  of  Agarics  to  place  proper- 
ly. Its  gills  which  are  often  subdecurrent  tend  to  throw  it  into 
the  genus  Clitocybe;  and  the  ease  with  which  they  separate  from 
the  trama  of  the  pileus  is  characteristic  of  the  genus  Paxillus.  The 
attachment  of  the  gills  varies  furthermore,  sometimes  becoming 
sinuate,  sometimes  not  at  all  decurrent.  In  other  respects  the 
gills  form  the  very  best  means  of  recognizing  this  species, 
as  indicated  in  the  description.  The  plants  also  vary  in 
size  and  color;  clusters  composed  of  several  very  large  specimens 
are  sometimes  found,  which  simulate  Clitocyhe  gigantea  and 
Clitocyhe  Candida,  but  differ  from  both  in  that  the  gills  become 
flesh  color,  and  in  the  tardily  peppery  taste.  After  being  exposed 
to  rains,  the  plants  become  water-soaked,  take  on  a  flesh-tint 
throughout  and  are  quite  fragile.  It  is  probable  that  T.  rancidulum 
Banning  is  the  same  plant. 

Section  III.  Hygropha/na.  Pileus  thin,  hygrophanous.  Flesh 
at  first  compact,  then  soft,  moist  and  hygrophanous. 

The  color  of  the  pileus  changes  as  the  moisture  escapes,  usually 
becoming  much  paler.  Patouillard  (Les  Hj-menomycetes  d'Europe, 
p.  36,  1887)  has  separated  certain  species,  e.  g.,  T.  melaleiica,  from 
this  section  on  the  basis  of  their  echinulate  spores,  spong}-  consist- 
encj  and  grayish  or  blackish  tinge,  and  erected  the  genus  Melaleuca 
for  them.  Fayod  (Ann.  d.  Sci.  Nat.,  7  ser.,  vol.  9,  p.  348)  did  the 
same,  including  T.  lyrevipes,  T.  nudum,  T.  grammopodium ,  T.  per- 
sonatum  and  T.  sordidum  in  that  genus,  and  using  mainly  the  irre- 
gular hyphae  of  the  gill-trama  as  the  separation  character.  It  has 
seemed  best  however,  to  keep  the  Friesian  arrangement  of  this  sec- 
tion until  the  data  are  more  complete.  Only  a  few  species  of  this 
section  have  so  far  been  identified. 
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752.     Tricholoma  melaleucum  Fr. 
Syst.  Mycol.,  1821. 

Illustrations :     Fries,  Icones,  PI.  44. 

Ricken,  BlJitterpilze.  PI.  9G,  Fig.  5. 

Gillet,  Champignons  tie  France.  Xo.  GS2. 

Cooke,  111.,  PI.  119. 

Hard,  Mushrooms,  Fig.  .jO.  p.  (Ji).  1008. 

Michael,  Fiihrer  f.  Pilzfreunde,  Vol.  III.  No.  112. 

Murrill.  Mycologia,  Vol.  3,  PI.  49.  Fig.  4. 

PILEFS  3-T  cm.  broad,  thin,  convrx-phnir,  regular  or  wavy, 
obscurely  umbonate,  glabrous,  moist,  hygrophanous  with  a  some- 
what separable  cuticle,  smoky-hrown  or  f uliginous  (moist),  ochra- 
^ous-tau,  hurt"  or  paler  (dryi,  umbo  darker.  FLESH  scissile, 
grayish,  or  grayisli-wliite.  GILLS  adnexed,  emargiuate,  narrow  to 
moderately  broad,  subventricose,  rather  close,  thickish,  pure  white 
at  first  l)ecoming  dingy.  STP^^M  :5-8  cm.  long.  3-0  mm.  tliick.  strict, 
elastic,  equal  or  thickened  at  base,  whitish,  streaked  with  sinoJnj 
fihriJs,  persistently  stutl'ed.  SI'OKl^S  (1-8  x  4-.")  micr..  minutely 
rough,  elliptical-oval,  \\liile. 

Scattered  or  growing  singly.  On  llic  gi'oiuid  or  among  gi-ass  in 
cultivated  fields,  gardens,  lawns,  etc.,  rarely  in  woods.  Spring  and 
autumn,  June.  Sei)tembei--()ctober.  Ann  Aibor,  New  Riclimond. 
Maripiette.     I'reiinenl. 

This  is  usually  an  ()|)en  ground  Tricholoma.  The  somewhat  rigi<l. 
subcartilaglnous  stem  reminds  one  more  of  Collybia  than  of  Triclio- 
loma.  The  jjileus  is  sometimes  (piite  I)lackisli  and  the  stem  streaked 
with. black  lilirils.  It  was  r(»i-merly  i.Midi.  Acad.  Sci.  I  referred  to 
Colli/fiia  stridula  becaiise  of  the  spores.  The  measurements  given 
by  Massee  for  7'.  nirhihucuin  are  10  x  I-."*  micr.  Schroeter  and 
]{ickeii.  however,  lind  sp(»i-e  nieasnrenM'iits  tiie  same  as  in  our 
plants.  Mud  hence,  as  it  agrees  well  oilierwise,  it  is  referred  to  7'. 
mchilt  lira.  The  gills  \;iiy  finni  lincir  to  sMbvenli-icose.  The  stem 
is  sometimes  smoky,  covered   with   white  lil>rils. 

753.     Tricholoma  leucocephaloides  Pk. 
N.   ^■.  Siiiie  .Mn^.   i:ci..    !!».    Is'.h;. 
I'lLEUS  3  (»  cm.   broad,  councx.  obiiis«>.   undulate    or    irrei^ular, 
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hygroplianous,  brown  or  orayisli-brown  (moist),  whitish  or  whitish- 
tan  (dry),  snbviscid  in  wet  weather,  even.  FLESH  becoming  white, 
thin.  GILLS  adnate  to  subdecurrent,  slightly  emarginate,  close  to 
subdistant,  moderately  broad,  whitish.  STEM  3-6  cm.  long,  5-8 
mm.  thick,  eqnal,  curved,  spongy-stuffed,  apex  floccose,  elsewhere 
glabrescent,  whitish  (dry).  SPORES  minute,  elliptical,  smooth, 
5-6  X  3-4  micr.     ODOR  and  TASTE  strongly  farinaceous. 

Gregarious.  On  the  ground,  frondose  woods.  Ann  Arbor.  Octo- 
ber.   Rare. 

754.     Tricholoma  sordidum  Fr. 

Syst.  Myc,  1821. 

Illustrations:     Fries,  Icones,  PI.  45. 
Cooke,  111.,  PI.  100. 

Hard,  Mushrooms,  Fig.  44,  p.  63,  1908. 
,   Ricken,  Blatterpilze,  PI.  95,  Fig.  5. 

PILEUS  2-6  cm.  broad,  convex  then  expanded  and  depressed, 
with  or  without  an  obscure  umbo,  hygrophanous,  flesh  color  to 
avellanus  (Ridg.)  when  young,  wood-brown  in  age,  fading,  gla- 
brous, even  or  substriatulate  on  the  naked  and  inciirved  margin. 
FLESH  thin,  except  disk,  toughish,  drab  color  when  young  or  moist, 
pallid  in  age.  GILLS  adnate,  at  length  emarginate-sinuate,  rin- 
aceous-drah  to  subviolaceous,  close,  thin,  moderately  broad,  edge 
entire.  STEM  short,  2-4  cm.  long,  4-8  mm.  thick,  equal,  solid,  tough- 
ish-fibrous,  fihrillosG,  naked  at  apex,  whitish  or  sordid,  curved,  base 
mycelioid  or  subrooting.  SPORES  elliptic-oblong,  6-7.5  x  3-4  micr., 
smooth,  white.  Trama  of  gills  parallel.  CYSTIDIA  none.  BA- 
SIDIA  clavate,  30-32  x  4-5  micr.     ODOR  and  TASTE  mild.      . 

Caespitose  or  gregarious-subcaespitose.  On  decaying  vegetable 
matter,  straw-heaps,  etc.,  in  fields  and  gardens.  August-October. 
Ann  Arbor.     Infrequent. 

Known  by  the  caespitose  habit,  by  the  dingy  flesh-colored  or  sub- 
violaceous  ])ileus  and  gills  and  by  the  place  of  growth.  Usually 
it  appears  only  after  abundant  rains.  The  stem  is  said  to  be  some- 
times eccentric.     It  must  not  be  confused  with  T.  HuduDi. 
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Clitocybe  Fr. 
(From  the  (JrueU.  clito.s,  sl()]iiii_u,  and  cijbc,  head,  i 

"White-spored ;  stem  ><poii(J!j-f('.'<hi/  to  phroux,  elastic,  its  fibers 
continuous  witli  tlie  trama  of  pilens,  hence  not  separable.  Gills 
(Iccurrcnf  or  acutely  adiiate.  often  separable  from  the  pileus.  not 
emargindtc  nor  sinuate,  niarjiin  of  pileus  at  first  involute.  No 
annulus. 

Fleshy,  linn  or  soft  mushrooms,  <;ro\\in<i  mostly  on  the  ^rouml 
or  decayinj;  leaves,  sometinu's  on  wood,  in  fields,  road-sides  or  for- 
est,    ^lostly  medium  to  larf^e  size. 

The  PILEU8  is  mostly  j^labrous  or  silUy  tihrillose.  scaly  in  a  few 
species,  .sometimes  with  rather  thick  flesh,  often  quite  thin  and 
flexible.  ^lanj'  are  hy^rojthanous  and  chan«;e  color  durin<2:  dry 
weather  and  have  scissile  thin  flesh,  others  are  merely  nmist  and 
have  thic'S»'r  unchan<iin{i;  flesh.  The  surface  is  never  viscid.  The 
shape  of  the  pileus  varies  greatly,  convex  to  plane,  obtuse,  de- 
pressed in  the  center,  umbilicate  or  infundibuliform ;  very  rejiulav-, 
iri'e<,Milar  ot-  comjtressed  when  clustered,  or  often  merely  wavy  in 
oiitline.  Tlie  color  of  the  ]>ileus  is  ^enei"illy  white  to  tan,  ^n-ay, 
dull  icddish  or  brownish,  although  a  few  bri<,dit-C(dored  s]»ecies  like 
('.  illiidriis  and  f.  (ini.scdrid  are  (piite  connmui.  The  STI>.M  larks 
the  true  carl  i]a;4;inous  i-jnd  (tf  Ihr  ^^cnns  Cullyliia:  its  outer  layer 
bein<;  tilii-ous  or  sometimes  soft-fleshy,  ( thouiili  it  may  become  hard 
and  cartila^iiuuis  like  in  dry  weather  i.  AVithin  it  may  be  librous 
throughout,  i.  e.,  solid,  ui-  spongy  stnlVed  and  becoming  m<u-e  or 
less  hollow.  The  tibr(»us  strnctnic  is  l(Migth-\\ise  and  is  continue<l 
into  the  tiama  of  the  pileus  and  gives  tlie  stem  considerable  (dastic- 
ity.  'I'lie  coloi-  of  the  stem  is  usually  li!<e  that  cd'  the  pilens. 
The  (rILLS  are  mostly  white,  scmie  are  ashybr(»wn.  ny  bec(une 
asliy-C(dored  in  age;  in  the  sidigeuus  Laccaria.  they  are  colored 
reddish.  \i(»Iet  oi'  yellow.  They  are  always  attached  to  the  stem, 
siiiiielimes  deeply  decii  ri'eiit .  siniietimes  adnale  ,it  first  .ind  latei* 
pseudo  d<'cuirent  when  t he  exjianding  j'ileus  is  elevated  antei'iorly; 
whatever  tlie  mode  of  attachment,  the  gills  are  narrowed  to  a  p(dnt 
where  they  teniiinate  mi  the  stem.  In  one  species.  ('.  hic<-<ilii.  the 
gills  are  ahei'i-ant,  heing  emarginate  adn.ile  as  in  Triclndoma.  The 
gills,  when  decurient.  aie  often  unei|iially  so,  some  extending  farther 
down  the  stem  than  ntliei-s.  es|ieciallv  when  the  |iileus  is  irregular. 
In  many  specii's  the  gills  .ne  nl'  dillereiii  texture  from  the  trama  of 
the  pileus  and  can  be  pi-eled  «»lf  fi-nm  it.  in  this  character  .approach- 
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ing  the  genus  Paxillus  as  set  up  by  Fries.  It  has  seemed  best,  how- 
ever, to  follow  Peck,  by  referring  white-spored  species  with  de- 
current  and  separable  gills,  even  if  they  anastomose  on  the  stem, 
to  the  genus  Clitocybe  instead  of  Paxillus.  The  VEIL  is  poorly 
developed  or  entirelj'  lacking  in  this  genus.  Where  it  becomes  evi- 
dent, as  in  C.  praecox  sp.  nov.  we  have  a  transition  to  the  genus 
Armillaria.  But  no  species  in  which  the  veil  forms  an  annulus 
can  be  included  here.  The  SPORES  are  white,  mostly  small,  ellip- 
tical and  smooth  in  the  larger  number  of  species,  globose  and  echinu- 
late  in  others.  As  seen  below,  this  character  with  others  will  be  used 
to  separate  the  two  subgenera.  The  spores  of  Clitopilus  caespitosa 
are  only  slightly  tinged  with  flesh  color,  so  that  it  is  easily  mistaken 
for  a  Clitocybe.  The  TASTE  is  mild  in  nearly  all  the  species;  some- 
times it  is  farinaceous;  in  C.  piccina  and  a  few  others  it  is  disagree- 
able. Two  species  are  known  to  be  poisonous,  viz.  C  ilhidens  and 
C.  morhifera;  as  far  as  known,  the  others  are  safe,  and  become 
tender  and  palatable  when  properly  cooked.  C.  sudorifica  Pk.  (N. 
Y.  State  Mus.  Bull.  157)  causes  profuse  perspiration  and  should  be 
avoided. 

The  genus  is  large,  and  may  be  divided  into  two  subgenera : 
Clitocybe   (propria),  and  Laccaria. 

The  former  is  again  divided  into  sections  and  groups  as  follows : 

SUBGENUS  CLITOCYBE. 
Section      I.    Paxilloideae. 
Section     II.     Squamulosac. 
Section  III.    Siccae. 
Section    IV.    Ilygrophanae. 

SUBGENUS  LACCARIA. 

Key  to  the  Species 

(A)     Pileus  hygrophanous,  changing  color  from  wet  to  dry  weather;  flesh 
usually  scissile. 
(a)     Pileus  becoming  furfuraceous-squamulose;    spores  spherical,  mark- 
edly echinulate;   gills  adnate. 
(b)     Plant  large;   stem  8  mm.    or    more    thick;    gills    purplish.     796. 
C.  ochroinirpurea  Berk. 
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(bb)     Plants  rather  small;  gills  flesh  color,  pallid  or  violaceous, 
(c))      Stem  3-7  cm.  long;  spores  8-9  micr.  diam.,  very  common.     794. 

C.  laccata  Ft. 
(cc)      Stem   1-2   cm.  long;    spores  12-14  micr.   diam.,   rare.     795.     C. 
tort  His  Ft. 
(aa)     Pileus  glabrous  or  dotted  with  dark  points, 
(b)     Pileus    thin,    funnel-form,    cup-shaped    or    deeply    umbilicate    at 
maturity, 
(c)     Gills  distant  or  subdistant. 

(d)     Growing   on   lichens;     pileus    grayish-brown     (moist),    very 

small.     790.     C.  pe]tlgcrina  Pk. 
(dd)     Growing  on   wood,   sometimes  on   the  debris  of  forests, 
(e)     Pileus   virgate,   with   black   scaly   points;    gills   yellowish. 

783.     C.  cctypoides  Pk. 
(ee)     Pileus,  stem  and  gills  smoky  to  ashy-brown  (moist),  pileus 
glabrous.     782.     ('.  ciinthiforme  Ft. 
(cc)     Gills  crowded  or  close, 
(d)     Pileus   grayish-brown    when    moist   at   least    in   the   center; 
gills  close, 
(e)     Caespitose;    pileus    infundil)uliform;    gills    long-decurrent. 

787.     C.  cacspitosa  Pk. 
(ee)     Not  truly  caespitose;    pileus   umbilicate;    gills   subdecur- 
rent.     786.     C.  amduUi  Pk. 
(dd)     Pileus  white  or  whitish-tan,  gills  very  crowded. 

(e)     Stem  attached  by  long  white  strands  to  decayed  wood  or 
debris,   often   eccentric;    gills   decurrent.     785.     C.    cccen- 
trica  Pk. 
(ee)     Stem   without   such   strands;    gills   long   decurrent.     784. 
C.  adirondackensis   Pk. 
(bb)     Pileus  obtuse  to  convex-depressed;  plants  rather  small, 
(c)     Gills,  pileus  and  stem  ashy-colored  or  brownish-gray, 
(d)      Taste  farinaceous.     789.     C.  ditopoda  Fr. 
(dd)     Taste  mild.     788.     C.  mctachrua  Fr. 
(cc)     Gills,  pileus  and  stem  white  or  tinged  tan  color, 
(d)      Pileus    shining-white    when    dry.     793.     C.    dufnistissimn  Fr. 
(dd)     Pileus  not  shining-white. 

(e)     On  lawns,  etc.,  among  grass.     791.     C.  morbifcra  Pk. 
(ee)      In  woods,  among  leaves.     792.     C.  compressipcs  Pk. 
(AA)     Pileus  not  hygrophanous. 

(a)     Stem  2-6  cm.  thick;  pileus  very  large,  ochracoous  tan,  obtuse;  gills 

soon  dingy  yellowish.     758.     C.  ma.'ima  Fr. 
(aa)     Stem  not  as  stout, 
(b)     Caespitose.  often  in  large  clusters;    plants  large. 

(c)     Gills  e.xtending  down  the  stem  in  lines  or  ridges;   pileus  dull- 
white  or   pale   tan.     757.     <\   picfina  Pk. 
(cc)      Gills  rarely  decurrent  in  lines. 

(d)     Pileus    becoming    deep    funnel-shaped    or    depressed-concave; 
very  large, 
(e)      Margin  of  pileus  sulcale;  gills  anastomosing  on  stem.     755. 

V.  (liiimiti'ii  Fr. 
(ee)     Margin  of  pileus  even;  gills  rounded  behind  at  first.     756. 
('.   iiuididn   Ures. 
(dd)     Pileus  obtuse,  unibonate  or  only  slightly  depressed. 

(e)      Plh-us    becoming    sciily,     reddish  tawny    to    honey-colored. 

751).     ('.   inonodi  lithn   Morg. 
(('<')      Pileus  glabrous. 

(f)      Whole    plant    saflrDii    nr    dingy    goldin  yiUow.     773.     C. 

illudi  us  Schw. 
( fl  )      i 'hints  not  at  all  yellow. 

(g)      I'ihus    with    a    airtllaglnous    cuticle,    smoky-tan    or 
paler.     775.     ('.   rdilildiiiinus   Pres. 
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(gg)     Pileus    without    cartilaginous    cuticle;     whole    plant 
whitish.     774.     C.  viulticeps  Pk. 
(bb)     Singly,   gregarious   or  subcaespitose;    plants   small   to   medium 
size;   stems  seldom  over  8  mm.  thick, 
(c)     Pileus    yellow,    covered    with    dark    brown'  scales;    on    wood. 

760.     C.  decora  Fr. 
(cc)     Pileus  not  like  the  preceding. 

(d)     Pileus  greenish,  bluish  or  yellowish,  not  scaly. 
(e)     Whole    plant    yellowish,    soft;     spores    globose,    minutely 

echinulate.     781.     C.  pulcherrima  Pk. 
(ee)     Tinged  green  or  blue, 
(f)     Stem  solid, 
(g)     Pileus  green   or   tinged   green.      767.      C.    odora    var. 

viridis   Fr. 
(gg)     Pileus  tinged  blue.     771.     C.  connexa  Pk. 
(ff)     Stem  stuffed  then  hollow;  pileus  greenish, 
(g)     Gills  narrow,  crowded.     767.     C.  odora   var.    anisearia 

Pk. 
(gg)     Gills  rather  broad,  close.     767.     C.  odora  Fr. 
(dd)     Pileus  not  green,  blue  nor  yellow. 

(e)     Pileus  funnel-form  or  deeply  concave  at  maturity, 
(f)     Pileus  buff-white.     776.     C.  catma  Fr. 
(ff)     Pileus   reddish-tan   fading  to   dingy  white.     777.     C.   in- 
ftindihuliforinis  Fr. 
(ee)     Pileus  obtuse,  umbilicate  or  slightly  depressed. 

(f)     Pileus  smoky-brown,  ashy  brown  or  clouded  with  gray, 
(g)     Gills  deeply  decurrent. 

(h)     Pileus  obtuse,  3-7  cm.  broad;   gills  white  or  tinged 
yellowish,    subdistant;     stem    clavate,     stout.      763. 
C.  clavipes  Fr. 
(hh)     Pileus  more  or  less  depressed,  1-3  cm.  broad;  gills 
dingy  white,  close;    stem  equal,  slender.     779.     C. 
parilis  Fr. 
(gg)     Gills  short-decurrent. 

(h)     Stem  slender,  1-3  mm.  thick;  pileus  depressed;  gills 

tinged  ashy.     766.     C.  vilescens  Pk. 
(hh)      Stem  stout,  8-16  mm.  thick;   pileus  obtuse  to  um- 
bonate. 
(i)     Gills  rather  crowded.     762.     C.  nehularis  Fr. 
(ii)     Gills  subdistant;   stem  subequal. 

(k)     Gills  entire.     764.     C.  media  Pk. 
(kk)     Gills  forked.     765.     C.  carnosior  Pk. 
(ff)     Pileus  rufous-brown  to  brick  red;  2-5  cm.  broad. 

(g)     Gills  very  crowded;  flesh  thin;  pileus  umbilicate.     780. 

C.  sinopica  Fr. 
(gg)     Gills  hardly  close;  flesh  thick  on  disk;  pileus  obtuse. 
761.     C.  praecox  Kauff. 
(fff)     Pileus  whitish  to  shining  white. 

(g)     Growing   on    wood;    gills   narrow    and    crowded.     772. 

C.  truncic.ola  Pk. 
(gg)     On  the  ground  among  leaves,  or  in  grassy  places, 
(h)     Pileus  dingy-white  to  pale  tan,  umbilicate;   on  pine 

needles  on  the  ground.     778.     C.  pinophila  Pk. 
(hh)     Pileus  shining-white  when  dry. 

(i)     Pileus  3-8  cm.  broad;   stem  solid;  spores  minutely 

echinulate.     770.     C.  alUssima  Pk. 
(ii)     Pileus    smaller,    1-4    cm.    broad;    stem    stuffed    to 
hollow;   spores  smooth, 
(k)     Stem  cartilaginous;  pileus  regular;   in  woods. 

768.     C.  candicans  Fr. 
(kk)     Stem  fibrous-tough;   pileus  wavy  on  margin; 
usually    in    fields    and     pastures.       769.       C. 
dealbata  Fr. 
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SUBGEXUi^  CLITOVYBE  (propria).  Spores  elliptical  to  ovate, 
when  spherical  not  spinulose  (see  ('.  pidchcrriKni ). 

Section  J.  Pa.iUloideae.  Pileus  firm;  flesh  thickish,  not  hygro- 
phanous.  (jills  separable  from  trania  of  pileus,  more  or  less  anas- 
tomosing on  the  stem.     Plants  medium  to  very  large. 

755.     Clitocybe  gigantea  Fr.     (Edible) 

Sys.  Mycol.,  1821. 

Illustrations:     (Jillet,  Champignons  tie  France,   PI.   100. 
Cooke,  111.,  PI.  IOC. 

PILEUS  large,  15-2.")  cm.  broad,  relatively  thin,  soon  expaudetl, 
plane  then  infioKUhulifonii,  soft,  glabrous,  vhitc  or  tinged  tan, 
slightly  llocculose  wlien  dry,  margin  involute,  then  spreading,  at 
length  coarselg  sulcate.  Flesh  thin,  white.  GILLS  subdecurrent, 
very  croir&ed,  rather  broad,  (2-3  times  thickness  of  i)ileusi,  some 
forked,  anastomosing  on  the  stem.  STIOM  short  and  stout,  2-(;  cm. 
long,  2-0  cm.  thick,  solid,  glabrous,  even,  whitish.  SPOKES  "»  x  :> 
micr..    elliptical,     apiculate.    white.       ODOK    and     TASTE     niihl. 

(Dried:  i'ilcus  lulous-ltrown  in  i)atches.  dingy  whitish  elsewhere. 
Gills  cinnaiiioii  brow  ii.  i 

Caespitose.  (Jrouiid.  in  ridi  woods  of  maph'.  oak.  basswood.  etc. 
Ann    Ai-I)(n*.      Septt-mbcr  ( )ct(ilicr.      I  iilreciuent.      l'Mil)le. 

Certain  iciiiarks  found  in  I'nngi  books  indicate  tlial  this  spi'<-ies 
needs  liii-tiiei'  stiid\'  in  its  relalittii  to  ('.  NKi.riiiKi  and  <'.  ittndida. 
Massee  says  tlie  gills  aie  not  se|iaral»h*  li-oni  tlie  hynienopliore.  al- 
though Fi-ies  does  not  mention  tiie  matter  in  Hymen.  IOui-o|t..  l-'pi 
crisis  and  Systenia.  The  lengthy  (piolations  of  .Mclhaine  do  not 
meet  th<'  dillieullies  in  deciding  between  the  tiiree  mentioned.  This 
is  one  of  oni'  largest  fnngi.  (d'ten  a  foot  across  the  cap.  and  a  caespi 
t<tse  ciustei-  of  lliem  is  a  marked  I'eatnre  of  the  I'oi'esl.  It  diiVei-s. 
according  to  our  diagnosis,  fi-om  ('.  ina.iiiiia  liy  tiie  anastomosing 
gills,  tin-  snleate  ridge*!  niai-gin  <»r  llie  |iih'ns.  lack  of  any  undto 
and  smouili  stem;  and  Irom  ('.  ciindKlti  in  the  eliaracter  of  the  gills 
and  llie  silicate  margin  (d'  the  pileiis.  Large  Iresh  ehisters  nl' 
'I'l'lchdldinit  /III  nni  III  II  III  \  a  r.  ruis/iilDsii  in  lia\e  all  the  a  ppea  ra  nci- 
of  this  |ilanl.  lull  in  llial  species  the  gills  tiiin  slowly  Mesh  color 
and  the  s|»ores  are  smalh-r.  The  illiist  rat  i<tiis  (it  ('.  gii/uiitiii  tail  to 
show    its  size  and   caespitose  chaiaeler. 
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756.     Clitocybe  Candida  Bres. 

Fungi  Tridentiiii,  1881. 

Illustrations:     Ibid,  PL  XVIII,  Vol.  I. 

Atkinson,  Muslirooms,  p.  89,  90,  Plates  28,  29,  Figs.  90,  91. 

PILEUS  10-20  cm.  broad,  convexo-plane,  then  depressed  and 
infimdiljuUforni,  relatively  thin,  glabrous  to  obscurely  scaly  on 
disk,  white,  somewhat  shining,  even  or  obscurely  striate  on  margin, 
not  umbonate.  FLESH  white,  unchanging,  very  scissile.  GILLS 
subdecurrent,  rounded  at  point  of  attachment,  not  emarginate,  very 
croioded,  narrowly  linear,  few  forked,  many  shorter,  edge  entire. 
STEM  5-9  cm.  long,  stout,  about  2  cm.  thick,  subequal,  spongy- 
stutfed,  white,  fibrillose,  mycelioid-tomentose  at  base.  ODOR  and 
TASTE  mild.     SPORES  6-7  x  3-4  micr.,  elliptical,  apiculate.  white. 

(Dried:     Pileus  whitish-tan,  gills  pale  fuscous-cinnamon. j 

Caespitose.  On  the  ground,  under  balsam-fir,  in  conifer  forest. 
Marquette.     August.     Infrequent. 

Differs  from  preceding  in  even  pileus,  in  narrow  gills  which  do 
not  anastomose;  from  C.  maxima  in  lack  of  umbo,  gills  not  long  de- 
current  and  pileus  not  squamulose.  Atkinson  says  gills  are  broad; 
in  our  plants  they  are  narrow  as  shown  in  Bresadola's  figure.  It 
is  made  a  variety  of  C.  gigantea  by  Quelet,  and  present  information 
seems  to  show  that  the  two  forms  ruu  into  each  other. 

757.     Clitocybe  piceina  Pk. 

Torr.  Bot.  Club~  Bull.,  Vol.  31,  p.  178,  1904. 

Illustrations :    Chicago  Nat.  Hist.  Surv.  Bull.  VII,  Part  I.  PI.  2, 
Fig.  2. 
Plate  CLIV  of  this  Report. 

PILEUS  5-20  cm.  broad,  rarely  more,  firm,  convex-expanded  to 
plane,  dull  white  or  tinged  ochraceous  to  tan,  dry,  obscurely  silky,^ 
tomentose,  margin  even,  involute.  FLESH  wliite,  rather  tliick, 
not  scissile.  GILLS  close,  rather  narrow,  thin,  whitish  or  tinged 
yellowish,  decurrent  especially  dy  lines  or  ridges  running  down  the 
stem  and  anastomosing,  separable  from  hymenophore,  transversely 
split  in  age,  edge  entire.  STEM  5-8  cm.  long,  1-3  cm.  thick,  short 
and  stout,  solid,  firm,  sometimes  spongy,  subequal  to  subbulbous,. 
whitish,  minutely  tomentose,  often  curved  at  base,  rigid  at  apex. 
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SPORES  broadly  elliptical,  0-7x4-5  micr..  apiculate,  with  a  large 
oil-drop  nearly  filling  the  interior,  white.  ODOR  strong,  somewhat 
aromatic  to  disagreeable.  TASTE  unpleasant,  bitter. 
(Dried:  Cap  and  gills  dingy  ochre  to  ochraceons-buff.) 
Single  or  subcaespitose.  On  very  rotten  wood,  or  on  debris  under 
hemlock  trees  in  northern  Michigan ;  under  maple,  etc.,  in  the 
southern  part  of  the  State.  Ann  Arbor,  New  Richmond,  Detroit, 
Houghton,  Huron  Mountains.  Marquette.  Infrequent.  Edibility 
not  tested. 

This  is  one  of  the  large  Clitocybes,  one  of  my  specimens  measur- 
ing 1^5  cm.  across  the  cap.  It  is  easily  known  by  the  peculiar  gills 
and  tlie  narrow  ri<lges  at  the  apex  of  the  stem.  The  change  to 
yellow  on  <lrying  is  veiy  marked,  and  distinguishes  this  species 
from  C  gigantca  and  (',  Candida.  Small  to  medium  plants  are  ap- 
parently more  common  than  those  of  full  size.  The  oil-drop  in 
the  spores  is  large  and  simulates  a  globular  spore.  The  white 
mj'celium  gives  a  white,  mouldy  appearance  to  the  neighboring 
leaves,  etc.  It  appears  to  be  the  same  as  Paxillus  cjctenuatus  Fr., 
in  the  sense  of  Ricken.  ^ 

758.     Clitocybe  maxima  Fr.     (Edible) 

Ei)icrisis,  18:5(5-08. 

Illustrations:     l^nila.  ('liam}tign(»ns  dcs  Al^x's  uiariiinu's.  V\.  ."iO. 
Plate  CL^'  of  this  Report.     (  Much  reduced,  t 

riLl'^rs  10-."!()  cm.  or  more  liroad,  tliick-ncshy.  linn,  at  first 
Itroadh/  c</itrr.r  nith  hroad  unitto.  tJicn  jtlanc,  scarcely  suhinfundi- 
bnlifonn  in  age  ttut  obtuse  oi-  bncidly  iiiiilMiiintc.  always  \\v\,  w  ith 
a  liiin,  iiiterwovcn,  silky-tomcntosity  on  surface,  sligliily  lloccose- 
scaly  in  age.  at  first  pallid,  soon  ocJinifcoiistan  to  rust  i/  alittacrniis, 
margin  ;it  tirst  involute  :i  ml  pubesceiil  loMieiil  nlnse.  ilim  s|n-e;i(liiig 
and  rrcii  or  only  obscurely  short  sli-i.ite.  1"LI]S11  tliii-h-  and  coni- 
/nict  on  disk,  jibrnptly  thin  to\\;n-d  margin,  later-  ;it teiinated,  whit- 
ish liecuiiiiiii;  dingy.  (ilidyS  at  tirsi  snlieiiiarginale  Itecuniing  de 
current  to  long deciurent  in  fully  e\|»anded  plants,  relati\('ly  uar 
row  (  l-H)  mm.  I.  acuminate  at  both  ends,  closr,  not  \  »;iil  ric(»s«'. 
whilisji  at  liisl.  sot,ti  ditufif  i/rtloirisli ,  pale  tan  iu  age.  separable 
lioiu  pileiis,  edge  entire.  S'lMO.M  stoat  and  usually  short,  (\  111  cm. 
long,  inllaled  liulboiis  to  cla\  ale  bulbous.  '_' ."i  cm  thick  aiio\e,  ;»  S 
cm.  at  hulb,  sjionffif-solid,  con  rt  d  tiij  a  thin,  continuous,  a|ipi-ess(Hl 
91 
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white  tomcntum,  often  ferruginous-stained,  white  or  whitish,  bulb 
at  length  color  of  pileus.  SPORES  elliptic-oval,  7-7.5  x  5-5.5  micr., 
obscurely  echinulate,  nucleate,  white.  CYSTIDIA  none;  sterile 
cells  on  edge  of  gills  acicular.  ODOR  rather  strong,  oily-farinace- 
ous.    TASTE  mild. 

Gregarious  or  subcaespitose.  On  the  ground  in  frondose  woods. 
Ann  Arbor,  Detroit.     August-September.     Infrequent. 

In  America  this  huge  and  massive  mushroom  is  distinguished 
by  its  exceedingly  stout  stem,  by  the  compact  flesh  of  the  half -grown 
plant,  by  the  gills  which  soon  become  deep  straw-yellow  and  by 
the  odor.  When  developing  slowly  the  pileus  remains  compact 
and  thick  on  the  central  portion,  but  under  favorable  growth-con- 
ditions it  expands  more  fully,  the  flesh  becomes  thinner  through- 
out and  it  tends  to  become  infundibuliform.  The  majority  of 
plants  found,  although  many  of  them  very  large,  had  a  plane  or 
obtuse  pileus,  sometimes  with  a  very  broad  umbo.  Solitary,  rela- 
tively small  specimens  approach  the  appearance  of  the  figures  given 
for  C.  geotropa  Fr.  and  such  specimens  being  the  onlj'  ones  seen  the 
first  time  the  species  was  found,  I  referred  them  to  CT  geotropa  Fr. ; 
later  collections  showed  me  the  error.  The  gills  in  the  young  plants 
are  merely  sinuate-emarginate,  but  when  the  pileus  expands  they 
become  decurrent.  The  decurrent  character  of  the  gills  is  not  as 
strongly  marked  as  the  European  descriptions  indicate,  and  our 
plant  departs  from  European  forms  in  several  particulars.  Fries 
(Monographia)  says  the  gills  are  whitish,  not  changing,  whereas 
the  yellowish  to  tan  color  which  the  gills  soon  assume 
in  our  plants  is  one  of  the  most  marked  characteristics, 
becoming  more  noticeable  after  the  specimens  are  picked. 
The  thin  tomentose  coating  on  the  stem,  its  bulbous 
tendency  and  the  rusty-tan  color  of  the  old  plants  is 
also  not  mentioned.  Clearly  we  have  a  distinct  American  form. 
The  relation  between  C.  maxima  and  C.  gigantea  does  not  seem  to 
be  clear  to  most  European  authors.  The  two  are  very  distinct  as 
Fries  has  pointed  out.  The  American  C.  gigantea  has  a  Avhitish, 
thinner,  much  more  infundibuliform  pileus  and  its  gills  are  more 
crowded  and  anastomose  on  the  stem,  and  the  margin  of  tlie  pileus 
is  strongly  marked  by  sulcate-ridges.  The  attachment  of  the  gills 
relates  this  to  the  genus  Tricholoma.  But  in  all  other  respects  it 
is  a  Clitocybe  of  the  Paxilloideae  group. 
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Section  II.  Squamulosae.  Surface  of  i)ileus  broken  up  into 
scales,  di-^-;  flesh  rather  thick,  stem  scaly  or  fibrillose. 

759.     Clitocybe  monadelpha  Morg.     (Edible) 

Jour.  Ciun.  Soc.  of  Nat.  Hist.,  Vol.  VI,  1883. 

Illustrations:     Ibid.  PI.  i. 

X.  Y.  State  Mus.  Memoir,  Vol.  Ill,  No.  4,  PI.  40,  1900. 
Hard,  Mushrooms,  p.  108,  PI.  XXI,  Fig.  75,  1908. 
Mcllvaine,  Anier.  Mushrooms,  p.  88,  PL  XXVII. 

PILEUS  3-10  cm.  broad,  size  very  variable  in  a  cluster,  convex 
then  plane,  obtuse,  depressed  in  age,  entire  surface  dry-,  hecoming 
innately  fihrUlose-scaJij,  scales  floccose  and  more  dense  on  disk, 
rufous-taicny  to  chestnut  on  disk,  honey-colored  beneath  scales, 
margin  recurved  and  splitting  in  age.  FLESH  white  or  tinged  ochra- 
ceous-bro\\-n,  very  thick  on  disk.  GILLS  subdecurrent,  subdistant, 
rather  broad  in  the  middle,  tapering  to  both  ends,  intervenose, 
pdllid  then  (lull  flesh  color  and  often  stained  v.ith  l>r()\vn  spots, 
edge  entire.  STEM  elo)i!/(ilrtl,  7-iMJ  cm.  long,  ta[)ering  downward 
and  attenuated  at  the  caesjntose  and  crowded  bases,  tibi'ous-stutfed, 
at  length  hollow,  densely  lil)rillose  or  fibrillose-scurfy,  glabrescent, 
twisted,  pallid  then  fuscous-lu-own.  darker  to  blackish-brown  at 
base,  brownish  within.  SPOKES  broadly  elliptical,  d-T..")  x  .")-,").."> 
micr.,  smooth,  wliite.    ODOP.  and  TASTE  mild,  or  slightly  bitter. 

(Dried  :     Umber-bi-owu.  i 

Very  caespitose.  On  the  gronnd  in  woods,  usually  attached  to 
old  roots  or  rotten  wood.     New    iliclnnoiKl.     SeptenibjM-.     Kai-e. 

Tliis  is  ai»pai('ntly  the  Anieiicaii  foiiii  of  ('.  hihrscrns  P>res.  of 
lOurope.  In  the  few  collections  examined,  the  sp(jres  of  tiie  natiNC 
plant  i-arely  measui-ed  o\-er  7  nii<  r.  long,  while  Hix'sadola  gives  S-IO 
X  0-7  inier.  Idi-  his  species.  When  young  this  species  simulates 
Arinillarid  nirllru,  l)ut  without  a  \('il,  later  it  is  not  easily  con- 
fuseil  with  it.     The  scales  on  the  cap  are  often  well  developeil. 
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760.     Clitocybe  decora  Fr. 
{=^  Tricholoma  multipunctum  Pk.) 

Syst.  MtcoL,  1S21.     (X.  Y.  State  Mus.  Rep.  25,  1873.) 
Illustration :    Fries.  Icones  Select,  Vol.  I,  PI.  GO. 

PILEUS  3-G  cm.  broad,  convex,  rather  thin,  depressed  in  center 
or  plane,  yelloAV  (luteous)  or  tinged  brown  or  olivaceous,  covered 
with  dense,  innate,  fibrillose,  minute,  blackish  or  brownish  scales, 
disk  darker.  FLESH  yellowish.  GILLS  oMusely  adnate,  crowded, 
seceding,  yellow,  rather  narrow.  STEM  3-6  cm.  long,  4-10  mm.  thick, 
subequal,  stuffed  then  hollow,  yellow,  dotted  with  minute  scales, 
central  or  eccentric.  SPORES  variable,  broadly-ovate  to  subellip- 
tical,  6-7  X  4.5-5.5  micr.,  mixed  with  a  large  per  cent  of  young  glo- 
bose spores  4-5  micr.  diameter. 

Single  or  subcaespitose.  On  rotten  logs,  in  hemlock  and  spruce 
swamp.     Sault  Ste.  Marie.     July- September, 

The  generic  position  of  this  species  is  unsettled.  Fries  first 
placed  it  under  Clitocybe,  then  Pleurotus.  Gillet  referred  it  to 
Clitocybe;  Quelet  to  Tricholoma;  Saccardo  to  Pleurotus.  Peck 
name  it  anew  Tricholoma  niultipuiictioii,  then  referred  it  back  to 
Clitocybe  decora,  where  it  is  to  be  hoped  it  will  remain.  It  is  an 
aberrant  Clitocybe,  like  C.  laccata,  in  departing  from  the  manner 
in  which  in  this  genus  the  gills  are  attached. 

761.     Clitocybe  praecox  sp.  nov. 
Illustration:     Plate  CLVI  of  this  Report. 

PILEUS  2-5  cm.  broad,  fleshy,  dry,  convex,  then  plane  or  obtuse, 
somewhat  irregular,  or  deformed,  sometimes  lobed,  flocculosc  or 
covered  with  minute  rufous-'bro'wn  scales,  umber -brown  or  paler 
when  young;  margin  incurved  at  first,  obscurely  fibrillose,  even. 
FLESH  whitish,  thick  on  disk.  GILLS  acutely  subdecurrent,  close 
to  subdistant,  not  broad,  narrowed  toward  both  ends,  whitish  or 
ward,  obscurely,  bulbous,  curved,  solid,  fibrous,  dotted  below  with 
venose.  STEM  3-4  cm.  long,  6-8  mm.  thick,  equal  or  tapering  doAvn- 
ward,  obscurely  bulbous,  curved,  solid ;  fibrous,  dotted  below  with 
delicate  fl.occose  scales  from  the  veil,  mealy  at  apex,  at  length  silky- 
fibrillose  throughout.  ]»allid  to  brownish,  Avhite  within,  outer  rind 
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subcartilagiDOiis.  VEIL  thin,  librillose,  whitish,  evanescent. 
SPORES  broadly  elliptical,  7-9.5x5-0  micr.,  smooth,  obtuse,  white; 
basidia  4-spored.  CYSTIDIA  none.  ODOR  and  TASTE  strong, 
farinaceous. 

Singly  or  subcaespitose.  On  lawns,  parks,  etc.  Ann  Arbor. 
April  20- Juno  1.     Edibility  not  tested. 

First  found  on  the  Campus  of  the  University  of  Michigan  among 
moss  and  grass  through  which  it  pushed  and  which  probably  caused 
its  deformed  appearance.  The  earliest  specimens  mature  slowly. 
The  collapsing  veil  at  first  leaves  remnants  on  the  stems  iu  the 
form  of  obscure,  transverse,  delicate  rings  or  scales,  which  soon 
disappear.  Its  .scaly  cap  and  veil  indicate  that  it  is  related  to  tlie 
Friesian  section  ^"Versiformis"  but  tlie  fiesli  is  not  hygrophanous. 
It  has  some  affinities  with  C.  inciJis  Fr. 

Section  in.  Siccae.  Pilens  not  scaly  nor  hygrophanous ;  flesh 
not  watery  nor  scissile. 

Suhsection  I.  Disciform  is.  Pilens  convex,  then  i)laue  or  depress- 
ed, obtuse,  rcf/ular;  gills  equally  decurront.  Stem  siinplr  or  some- 
what subcaespitose. 

*Pilcus  cinereous  or  fuscous. 

762.     Clitocybe  nebularis  Fr.     fEnmLE) 
Syst.  :Mycol..  ISl'1. 

Illustrations:     N.   V.   State  Mns.   Krp.    }S.   V\.  '2:^.  ISOC. 
Fries,  Svcrig.  iitl.  n.  gilt.  Svaiiip..  PI.    15. 
fJillct.  Chaniitignons  d.   I-'iancc.   IM.   115. 
lii'csadola.   I-'iingh.   niang.   c.   \<'l.,    IM.   :'..'.. 
Tookc.   III..   IM.  7!l. 
Michael,   i'iilirei-  f.   ril/.Treimde.  \'ul.    II.  \o.  SI. 

riLIOrS  5  1)  (III.  liiuad.  euii\e\.  llieii  plane,  (ihtusr,  rarely  de 
pressed,  margin  ((fleii  \va\.v.  even,  sitltjtniiiiosi-,  glabi-eseent.  sinnkif 
hroun  to  (/rni/ish  InilJ,  ]\\:i\-ii\\\  |iliaiit  and  soil.  l'FyM.*<n  pure  white 
thick  on  disk,  tlijn  on  inargiii.  (I  ILLS  siihdeciin-eiit  liiially  deciir 
rent,  crouihil,  atleiinate  .it  lutlli  ends,  narruw.  white  then  <liiigv 
or  tinged  gray,  edge  eiiliic.  STI!.M  stoiii.  5  7  cm.  long.  1  J. 5  cm 
thick,   sub-clavate  at    base,    or    .>.id)\(Mi(.ricose,    fihrousHpnunii    uml 
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solid,  pruinose,  smoky-huff,  concolor,  even.  SPORES  minute,  5-6  x 
3-4  micr.,  elliptical-ovate,  smooth,  white.  ODOR  and  TASTE  mild 
or  very  slightly  acrid. 

(Dried:  Cap  grayish-broAvn  to  smoky-isabelline ;  gills  ochraceous- 
buff.) 

8ubcaespitose.  Ground  in  woods  of  oak,  maple,  etc.  Ludiugton, 
Ann  Arbor.     September.     Infrequent. 

This  is  called  the  ^'Clouded  Clitocybe,"  because  of  the  smoky  hue 
of  cap  and  stem.  The  spores  of  the  American  plant  seem  to  be 
smaller  than  those  of  the  European  species,  since  Bresadola  gives 
them  9  x  6-7  micr.  Some  specimens  have  a  bit  of  acridity  to  the 
taste,  a  fact  also  recorded  by  Barla  in  Europe.  Mcllvaine,  Bres- 
adola, Cooke,  Badham,  Quelet  and  Michael  report  it  as  edible. 
Older  authors  in  Europe  have  reported  it  as  unsafe,  e.  g. 
Cordier,  Paulet  and  Barla.  The  American  plant  has  no  evidence 
against  it.  It  is  sometimes  attacked  by  another  mushroom,  Yol- 
varia  loveianus,  which  forms  fruit-bodies  on  its  cap.  (See  Fig.  7, 
PI.  XI,  Swanson,  Fungi.) 

763.     Clitocybe  clavipes  Fr.     (Edible) 

Syst.  Mycol.,  1821. 

Illustrations :     N.  Y.  State  Mus.  Mem.,  Vol.  Ill,  No.  4,  PI.  46, 
1900. 
Fries,  Icon.,  Vol.  I,  PL  47. 
Gillet,  Champignons  de  France,  PL  117. 
Cooke,  111.,  PL  80. 
Hard,  Mushrooms,  p.  94,  Fig.  69. 

PILEUS  2-7  cm.  broad,  soft,  convex  then  plane,  almost  obconic, 
rarely  umbonate,  obtuse,  even,  gJatrous,  sooty-hroicn,  fuscous- 
cinereous  to  brown,  sometimes  paler.  FLESH  white,  thick  on 
disk.  GILLS  deeply  decurrent,  suhdistant,  rather  broad  in  middle, 
narrowed  toward  both  ends,  flaccid,  white  or  tinged  yellowish,  edge 
entire.  STEM  2-6  cm.  long,  6-8  mm.  thick  at  apex,  clavate  at  base, 
tapering  upwards,  sometimes  bulbous,  coucolor,  spongy-solid,  white 
within,  fibrillose.  SPORES  6-7..5  x  4-5  micr.,  subelliptical,  smooth, 
white.     ODOR  and  TASTE  agreeable. 

(Dried:     Pileus  fuscous-cinnamon;  gills  sordid  gilvous.) 
Scattered  or  tufted.     On  the  ground,  mostly  reported  in  conifer 
woods,  but  also  in  southern  Michigan,  under  maple,  oak,  etc.     Sep- 
tember-October.    Infrequent.     Edible. 
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Water-soakert  in  wet  weather.  Ditlers  from  C.  neliilaris  in  its 
subdistant,  decurreiit  jjills,  and  slightly  larger  spores. 

764.     Clitocybe  media  Pk.     (Edible) 

X.  Y.  State  Mns.  Kep.  42,  1899. 

Illustrations  :     Ibid.  PI.  1,  Figs.  9-12. , 

X.  Y.  State  Mns.  Rep.  48,  PI.  XXIII,  Fig.  1-7,  1896. 
Hard.  [Mnsliroonis.  p.  88,  Fig.  01.  1908. 

This  is  a  variety  of  tlie  preceding,  recognizable  by  the  subeqiial, 
not  bulbous  stem,  broader  and  more  distant  gills,  varying  decur- 
re«t.    The  spores  are  7.5-8  x  5  micr.    TASTE  mild.     Edible. 

On  tlie  ground,  in  oak,  maple  or  birch  woods.  Marquette,  Ann 
Arbor. 

765.  Clitocybe  carnosior  Pk. 
X.  Y.  State  Cab.  Rep.  23,  p.  7G,  1872. 

This  may  bo  considered  as  anotlier  variety  of  C.  clavipcfi,  distin- 
guished by  llie  forked  gills.  The  pileus  is  brown  to  grayish-brown. 
TASTE  pleasant.    Habit,  etc.,  of  the  type.     Marquette.     August. 

766.  Clitocybe  vilescens  Pk. 
X.  V.  st;it('  .Mils.  Krp.  :',:;.  iss<i. 

I'lLlirS  siiuill,  ]  :\  cm.  Iii-();i(l.  (•(iiivcx  Ihfii  jihiiK'  and  obhise  or 
slightly  iiiiihilif;it(Mi('iii'('ss('d.  I'l-agih'.  ^hilirous.  even,  i»ale-ashy  to 
browiiisii-asliy.  soiiict  iiiics  siil»|i:i|iillal('.  sligliily  pi-niimsc  at  first  on 
the  involute  margin.  I'^TdOSH  wliitish,  soft,  tliickish.  (JTTvLS  sub- 
(leeili-icnt.  wliilisli  tinged  :isiiy.  close,  moderately  narrow,  occasion- 
ally veineil.  STl-'M  slcndrr.  2  .">  cm.  long.  !.."►  I  mm.  thick,  ccuicolor 
or  |>aler.  solid,  glabrous.  «M|nal.  straight  oi-  curved,  white  mycelioi<l 
at  base.  S1M)R1*]S  short  and  snbglobose  or  broadl\  elliptical.  .')  (> 
\  ::  .")  niici'..  smooth,  white.     ()I)(M{  .in<l  T.VSTI':  mild. 

ilMied:     Cap  grayish,  gills  dingy   pale   lan.i 

In  fi'ondose  or  mixed  woods.  .hil\  .\ngnst.  .Mafipu't  te.  .\nii 
,\rlior.      Inlreiinent. 
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^^Pileiis  greenish. 
767.     Ciitocybe  odora  Fr.     (Edible) 

Syst.  Mvc,  1821. 

Illnstrations:     Michael,  Fiihrer  f.  Pilzfreuude,  No.  86. 
Fries,  Sverig.  iitlig.  ii.  gift  Svamp.,  PL  85. 
Gillet,  Champignons  de  France,  No.  113. 
Marshall,  Mushroom  Book,  p.  71,  PI.    XV.      (As    CUtocyhe 

or  virens.) 
Conn.  Nat.  Hist.  Surv.  Bull.  3,  PI.  XVII. 

PILEUS  3-8  cm.  broad,  rather  thin,  convex  then  expanded-plane. 
subrepand,  even,  glabrous,  margin  incurved  and  pliant,  sometimes 
substriate,  jmle  dingy-green  to  Muish-green  varying  to  whitish. 
FLESH  white,  rather  tough.  GILLS  rather  hroad,  close,  adnate- 
decurrent,  white  then  yellowish  or  tinged  green.  STEM  3  to  8  cm. 
long,  4-6  mm.  thick,  equal  or  thickened  below,  pruinose  at  apex, 
stuffed  then  hollow,  white  mycelioid  or  often  soft-spongy  at  base, 
white  or  tinged  green.  SPORES  6-8  x  4-5  micr.,  broadly  elliptical, 
smooth,  white.  ODOR  fragant,  sometimes  evanescent.  "Flavor, 
when  cooked,  rather  strong,  but  not  unpleasant."     (Mcllvaine.) 

(Dried:  Green  color  disappears;  pileus  grayish- tan  to  dark 
fuscous ;  the  deep  green  colored  pileus  darkest  when  dried,  those 
merely  tinged  green,  paler;  gills  alutaceous.) 

Subcaespitose,  base  of  stem  often  deeply  sunk  in  leaves  and  for- 
est-mould. In  conifer  and  broad-leaved  forest.  Marquette.  Hough- 
ton, Ann  Arbor.     August-September.     This  typical  form  is  rare. 

This  species  runs  into  two  varieties,  C.  anisearia  Pk.  and  C. 
viridis  Fr.,  of  which  the  first  variety  is  by  far  the  commonest  of 
the  three  in  Michigan.  The  odor  is  usually  strongly  fragrant,  but 
is  variable,  so  that  a  normal  green  plant  may  be  almost  in- 
odorous in  age,  further,  the  color  varies  to  white  with  no  sign 
of  green,  in  which  case  the  odor  may  be  very  marked.  The  color 
may  therefore  be  white,  or  tinged  a  delicate  green,  dull  uni- 
formly green,  grayish-green  to  bluish-green.  The  variabilitv  of  the 
plant  has  caused  some  uncertainty  as  to  whether  our  form  is  the 
same  as  the  European  plant.  Our  commonest  form  or  variety  has 
narroir,  croicded  gills,  and  is  given  below  as  C.  anisearia  Pk. 
Fries  and  others  describe  C.  odora  with  hroad  gills,  not  crowded : 
and  C.  viridis  with  croivded.  vhitr  gills  and  soJid  stem.     I  believe 
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that  all  these  characters  are  variants  of  one  species,  and  have  been 
unduly  emphasized.  The  European  plants  as  well  as  ours  are 
edible,  though  strong-flavoretl  when  alone. 

^'ar.  (Diiscaria   {(lifoci/bc  cniiscarid  Pk. )      (Edible.) 
N.  Y.  State  Mus.  Kep.  :{i\  ISTO. 

Like  the  preceding,  of  wliich  it  may  be  considered  a  variety.  It 
differs  in  the  narroir,  croirdcd  gills,  and  perhaps  in  the  stronger  de- 
velopment of  the  til)rill()se  cuticle  of  the  cap.  The  gills  are  white 
then  cream-color.     SPOKES,  etc.,  the  same.     Habitat  the  same. 

Houghton,  Marquette,  Ann  Arbor,  Detroit,  New  Kichmond,  etc. 
Common  throughout  the  State.     August-October.     Edible. 

\'(ir.  viridis  [Clitoci/hf  virdifi  Fr.) 
Syst.  Myc,  1821. 

This  variety,  with  the  solid  stem,  has  not  been  found  in  Michigan. 
Fries  separated  it  because  of  information  he  obtained  from  others. 
He  never  saw  it.  Cooke  and  others  consider  it  identical  with  C. 
odora.  Under  certain  conditions  of  growth,  the  interior  "stuffed'' 
center  of  stems  of  mushrooms  often  apjtears  as  if  composed  of  the 
same  substance  and  texture  as  tlie  rest  of  the  stem,  i.  e.,  as  if 
'•solid/'  and  care  must  l)e  taken  to  <listinguish  between  such  Mp|>ear- 
ances. 

***Piivus  icliitc  or  ic/iitish. 

768.     CHtocybe  candicans  1^-. 
Syst.   ^\yr.   Fr..    1S21. 

Tllustrntions:     Fries.  Tcones,  1*1.  ."l.  Fig.  '.\. 
Tooke.  Til..  PI.  S2. 
<'lillel.  Cli.impignons  de  I'l-.mce.   IM.    110. 

''PFLT'>T'S  2.'^  em.  bi"o;id.  thin.  diy.  eonxe.v  tluMi  piano  or  depress- 
ed. sJiinitK/  irjiltr  in  dry  we:ifher.  with  :i  snpeiMi<'i:il  miciceous  silki- 
ness.  dull  white  \\lieii  niojst.  e\eii.  imiri/in  dmirvid ,  nifiihir. 
Fld'^SH  white,  thin.  <I1M,S  .nlii.ifi'  then  deeurrent.  crowded,  very 
thin.  n.M'i'ow.  white,  edge  entire.  STI'>M  2-."'»  cm.  long.  2  1  mm. 
thick.  e\i'ii.  e(|ii:il.  irii.rifshiniiiff,  (•(irtilaffitinus.  <ihihr<>tis,  .slulVe<l 
llien    hollow.   ciWNed    ;in(l    villose   ;if    b;ise,   sdinewli.it    rooting   iiinong 
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the  leaves,  etc.,  to  which  it  is  attached.  SPORES  hroadly-cUiptical 
to  subglobose,  5.5-6  x  1  micr.,  smooth,  white.  ODOR  and  TASTE 
mild.-' 

Siibcaespitose.  Among  leaves,  etc.,  in  woods.  Reported  by  Long- 
year. 

The  cartilaginous  stem  and  broader  spores  separate  it  from  C. 
dealhata  and  the  other  Clitocybes.  In  the  character  of  the  stem 
it  approaches  the  genus  Omphalia. 

769.  ■  Clitocybe  dealbata  Fr. 

Syst.  Myc,  1821. 

Illustrations :    Cooke,  111.,  PI.  104. 

Gillet,  Champignons  de  France,  PI.  111. 

PILEUS  14  cm.  broad,  convex  then  expanded,  depressed  in 
center,  or  umbilicate,  glabrous,  even,  dry,  shming-ivhite,  margin 
undulate  and  becoming  recurved  or  ascending,  very  thin.  FLESH 
white,  thin.  GILLS  adnate  then  subdecurrent,  persistently  white, 
rather  narrow,  crowded,  thin,  edge  entire  or  minutely  erose.  STEM 
2-3  cm.  long,  2-5  mm.  thick,  rather  slender,  stuffed  then  hollow 
and  often  compressed,  white  to  pallid,  tough  and  fibrous,  straight, 
glabrous,  even,  equal,  base  oblique  and  villose,  apex  subpruinose. 
SPORES  narrowly  elliptical-oval,  4-5.5  x  2.5-3  micr.,  apiculate, 
nucleate,  smootli,  W'hite;  basidia  4-spored.  ODOR  and  TASTE 
mild. 

(Dried:    Cap  buff -white,  gills  whitish,  stem  sordid.) 

Subcaespitose,  usually  in  twos  as  figured  by  Cooke.  Attached  to 
decaying  leaves  in  pastured  woods  of  deciduous  trees;  also  on 
lawns  and  i)astures.  Ann  Arbor,  etc.  September-November.  Fre- 
quent. 

This  species  is  known  by  its  persistently  white  cap  and  gills, 
small  size,  etc.  The  tendency  of  mycologists  to  describe  new  varie- 
ties of  it.  shows  that  it  varies  considerably.  Peck  has  named  a 
variety  groAving  in  mushroom  beds  var.  deforrnata.  The  above  de- 
scription applies  to  the  Ann  Arbor  form.  It  is  very  probable  that 
there  are  intermediate  grades  between  this  species  and  C.  candicaus. 
Our  plants  Avere  thin,  and  hence  more  like  C.  candicans.  The  two 
differ  from  such  species  as  C.  alhissima  Pk.  and  C.  pliyUopMla  Fr. 
in  the  entire  absence  of  a  yellowish  color  in  cap  or  gills  when  old  or 
dried.  The  stem  is  tougliish-fibrous  instead  of  cartilaginous  as  in 
C.  candicans;  the  otlier  points  of  difference  are  italicised,  but  may 
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all  vary.  Some  say  tlie  caps  of  l)0tli  species  are  sometimes  mamil- 
late.  Our  jilants  ^jrow  in  the  woods  aiiiouu;  leaves,  in  twos  or  sinjjly, 
and  might  be  taken  for  C.  candicans  if  one  failed  to  examine  the 
stem  structure  and  the  spores.  The  minute  spores  are  only  slightly 
different  in  the  two  species,  but  can  be  used  as  a  good  diagnostic 
character,  since  those  of  C  candictnts  are  broader  and  shorter. 

770.  Clitocybe  albissima  Pk. 
X.  Y.  State  Mus.  Kep.  20.  1874. 

PILEUS  3-8  cm.  broad,  iiicdiiiin  larf/r,  convex  to  expanded,  dry, 
thin  and  flexible,  pure  shining  tvhite:  net  cluinged  by  weather, 
very  regular,  margin  subzonate.  FLESH  white.  GILLS  close, 
short  decurrent,  narrow,  wliitish.  STEM  5-8  cm.  long,  5-10  mm. 
thick,  subequal  or  tapering  upward,  solid  or  sometimes  with  cavity 
at  one  place,  glabrous  above,  subtomentose  towards  spongy  base. 
SPORES  0-8x4-5  micr.,  broadly  elliptical,  thin-walled,  niimitrh/ 
spinulose.  ODOR  sometimes  slightly  of  radisli.  TASTE  slightly 
bitter  or  mild. 

(Dried:     Cap  soft  and  white;  gills  yellowish.) 

^^Iregarious,  sometimes  in  fairy-rings. 

In  conifer  \\(»ods  of  northern  ^ricliigan.  ]Mar(|Uctte,  <irceii\ille. 
Augnsr-Septend)er.     Infrequent. 

The  snowy-white  cap  and  size  distinguish  C  (tlbissiiiin  from  C 
cnndicans  and  C.  drolhata.  In  oui-  specimens,  which  were  identified 
by  Peck,  the  gills  become  yellowisli  in  dried  specimens,  while  the  cap, 
;is  in  ('.  draUtata,  i-etains  its  \\iiiteness.  The  spores  are  unique  in 
being  very  minutely  echJMubitc.  like  those  of  ('.  jnihhvrr'niui.  It  is 
said  to  be  close  to  ('.  crniHstita  Vr.  of  Europe,  winch  has  globose 
spores.  Our  speciiuens  reported  as  C.  rrmssiita  in  I'Jth  Tieport. 
Micliigan  Academy  <»f  Science,  were  found  to  belong  liere. 

771.  Clitocybe  connexa  Pk. 
X.  V.   State  Mus.   ]U-]k  L'<;.    IsTI. 

■PllJ'rs  ."7  cm.  broad,  coincx.  then  expanded,  subuinboiiate. 
minutely  silky,  njiiff,  stunt  finns  itiintJji  tint/ttl  hhif,  espei'lallv  on 
margin.  r.ILLS  crowded,  nari-ow.  decuri-enl.  whitish.  STl'M  57 
cm.  long.  I  mm.  thick.  e(iual  or  tapering  upwards,  stdid,  whitish. 
SI'ORES  ovoid,  7  x  5  micr." 
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Eeported  by  Longyear,  Jackson  County.     Apparently  rare. 

Morgan  says  the  pileiis  is  sometimes  quite  bluish.  The  gills  are 
said  to  be  rounded  behind  and  to  imitate  the  genus  Tricholoma. 
The  odor  is  weak  but  aromatic. 

772.     Clitocybe  truncicola  Pk. 
N.  Y.  State  Mus.  Kep.  2G,  1874. 

"PILEUS  2-5  cm.  broad,  thin,  firm,  expanded  and  slightly  de- 
pressed, glabrous,  dry,  white.  GILLS  narrow,  thin,  crowded,  ad- 
nato-decurrent,  white.  STEM  equal,  stuffed  then  hollow,  glabrous, 
often  eccentric  and  curved.    SPORES  oval,  4-5  x  3-4  micr." 

On  logs  and  branches  of  maple.  Our  specimens  were  found 
on  €ld  roots  of  maple.     September.     Detroit. 

A  few  other  species  of  Clitocybe  are  partial  to  wood,  e.  g.,  C. 
cyathiforme  Fr.,  C.  leptoJoma  Pk.,  (J.  ectypoides  Pk.,  and  C.  decora 
Fr. 

Stihsection  II.  Difformis.  Pileus  thick  on  disk,  convex  to  plane, 
obtuse  or  umbonate,  irregular.  Gills  unequally  decurrent  or  varia- 
ble in  this  respect,  some  rounded  behind  as  in  Tricholoma.  Stem 
caespitose,  stout  in  our  species. 

773.     Clitocybe  illudens  Schw.     (Poisonous) 

Synopsis  Fung.  Carolina,  1822. 

Illustrations :     Mcllvaine,  Amer.  Fungi,  PI.  29  a,  p.  9G,  1900. 
Marshall.  Mushroom  Book,  p.  70,  1904. 
Hard,  Mushrooms,  PL  10,  Fig.  07,  p.  92,  1908. 
Conn.  Nat.  Hist.  Surv.  Bull.  3,  PI.  18,  1905. 
Rep.  32,  Geol.  and  Nat.  Resources  Ind.,  p.  1231,  Fig.  8,  1907. 
N.  Y.  State  Mus.  Mem.  4.  PI.  68,  1900. 

PILEUS  8-20  cm.  broad,  thick,  convex  to  expanded,  plane  or  de- 
pressed, glabrous,  often  umbonate,  bright  golden  or  saffron  yellow, 
irregular,  or  lobed.  margin  elevated  in  age  but  often  decurved. 
FLESH  white  to  yellowish.  GILLS  unequally  long  decurrent,  close, 
yellow,  becoming  discolored,  narrowed  to  both  ends,  sometimes 
forked.  STEM  long,  7-20  cm.  long,  1-1.5  cm.  thick,  firm,  solid,  gla- 
brous, irregularly  and  variously  curved  or  twisted,  narrowed  at 
base,  concolor,  becoming  darker  at  base.     SPORES    globose,    4-5 
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micr.  diameter,  Avhite,  copious.  ODOK  and  TASTE  strong  and 
disagreeable. 

Caespitose.  On  and  around  old  stuni{(s  or  decaying  roots,  form- 
ing large  clusters  often  of  25-50  individuals.  August-October.  Fre- 
quent.    Unsafe. 

An  attractive-looking  mushroom,  forming  large  golden-yellow 
masses,  which  catch  the  eye  from  a  distance.  It  has  poisonous 
properties,  however,  which  allect  most  people  with  nausea  and  vomit- 
ing. When  fresh  clusters  are  brouglit  into  a  dark  room,  it  is  shown 
to  be  strongly  ]»hospliorescent.  Tliis  phenomenon  is  accompanied 
by  a  liberation  of  lieat.  The  species  is  not  found  in  Eurojte,  and 
was  lirst  discovered  by  Louis  de  Schweinitz  in  North  Carolina.  Most 
of  the  photographs  mentioned  al)()\e  look  like  Annilhiriu  nuUea 
without  rings.  I  have  seen  it  but  occasionally  about  Ann  Arbor, 
though  L/ongyear  nnirks  it  ''common.'" 

774.     Clitocybe  multiceps  Pk.     (Edible) 

X.  Y.  State  Mus.  Rep.  43,  1890. 

Illustrations:    N.  Y.  State  Mus.  Bull.  i:;!».  IM.  117.  11)10. 
Clark  &  Kantor,  Mycologia,  Vol.  ;;.  PI.  .")!'. 
Atkinson.  ^Mushrooms,  iM  ed. 

Mcllvaine.  Amer.  Muslirooms,  PI.  L'7a.  ]>.  !M.  l!Mi(l. 
IMatf  ClA'fl  of  this  Kei)ort. 

PILIOrs  ;;s  cm.  bi-oad.  thick  on  disk,  /ir//;,  convex,  irhitc  or 
irJiitisli,  sometimes  tinged  gray  (»r  yellowish  gray,  even,  moist, 
glaliroiis.  regular  or  in-egular.  FLESH  ]»uiv  white.  <  I  ILLS  close, 
tnliKilr  h,  .slifi/itli/  il((iin(nl ,  somelinies  sinuate,  whiiisii,  medium 
l»roa<I.  STIl.M  ."-lO  cm.  long.  (I  IL'  mm.  tiiiek,  stunt,  suI'kI.  ecpnil  or 
s!i;4hlly  thiikciicil  ;il  base.  g!;ihroiis  or  pniiiiose  at  a|ie\.  white  or 
whitish.  SI'OKIOS  gloitose,  .">  S  mici'.  in  dianjeter,  smooili.  white. 
T.\STFO  sligiitly  nnpleas;ini. 

ihried:     Taps  graxish  I'.iw  n  cohu'.  i^ills  jiale  ciiinamnn.  i 

W'vy  caespitose.  Pashiics,  lields.  giassy  roadsides.  o|prii  woods 
iisimlly  of  bi-o.id  je.iN'ed  Iiccs.  Ann  .\il)or.  Pay  \'ie\\  .  .M;u<|Uet  !e. 
New  Pii'hmonil.  etc.  .Iiiue  to  ((((mImt.  I'rr(|iienl.  lidilde  luit 
nol   of  llie  liest   \ai'iety   lor  culiiiai-y  |»nrposes. 

|].\(f|»t  ill  color  :iiid  in  the  iialiiie  of  (lie  cuticle  of  the  cap,  tiiis 
species    ajiproaches    ('.    (di  I  ilii(/ini  n    I'.ics.       'I'jie    \ariali(»ns    in    the 
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attachment  of  the  gills  shade  into  the  geuus  Tricholoma.  C.  multi- 
ceps  appears  after  prolonged  rainy  weather,  and  when  developed 
rapidh^  it  is  quite  tender  and  sweet.  The  clusters  are  often  densely 
crowded  and  may  usually  be  recognized  by  their  firmness  and  dull 
white  color. 

775.     Clitocybe  cartilaginea  Bres. 

Fungi  Tridentini,  1892. 
Illustration:     Ibid,  PL  111. 

PILEUS  4-8  cm.  broad,  convex,  obtuse,  dry,  provided  ivith  a 
cartilaginous  cuticle,  smoky-tan  or  whitish-tan,  tinged  with  gray 
or  brown,  glabrous,  even,  margin  splitting.  FLESH  white,  thick. 
GILLS  crowded,  attenuate  subdecurrent,  sometimes  adnate  and 
becoming  sinuate  or  almost  free  when  old,  narroio,  tough,  sub- 
cartilaginous,  attenuate  at  both  ends,  sordid  white  to  pale  straiv 
color.  STEM  5-7  cm.  long,  tapering  upwards  or  subequal,  1-2  cm. 
thick  at  apex,  stout,  paler  than  pileus,  somewhat  spongy-clavate 
at  base,  cuticle  toughish,  solid,  pruinose  above,  subflbrillose,  bases 
somewhat  connate.  SPOEES  globose,  5-7  micr.,  nucleate,  smooth, 
white.  CYSTIDIA  none;  basidia  30-32  x  G-7  micr.  ODOK  and 
taste  mild. 

Caespitose.     In  woods.     June,  etc. 

Sent  in  from  outside  the  southern  boundary  of  the  State,  and 
apt  to  occur  within  the  State.  The  darker  colors  of  the  cap,  and  the 
straw-colored,  truly  crowded  gills  seem  to  be  the  only  characters 
besides  the  cartilaginous  cuticle  of  the  pileus,  by  which  to  separate 
pale  forms  of  C.  cartilaginea  from  C.  multiceps.  Superficially,  the 
habit,  etc.,  of  the  two  species  are  much  the  same.  It  was  placed 
among  the  Tricholomas  by  Fries  as  T.  loricatum.  When  quite  young 
the  color  of  the  pileus  is  smoky-black. 
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Suhscction  111.  hijundibuHjoruti.'i.  Pileus  at  leugtli  infuudi- 
buliform  or  deeply  iiinbilicately  depressed.  Gills  deeply  and  equally 
decurrent  from  tht^  first.  Color  of  pileiis  often  fading  but  not 
hygrophanous. 

776.     Clitocybe  catina  Fr. 

Epicrisis,  1836-38. 

Illustration:    Fries,  leones,  PI.  51,  Fig.  4. 

PILEUS  3-5  cm.  broad,  pliant,  convex-infundibuliform,  regular, 
glabrous,  with  a  gelatinous  feel  when  moist,  not  striate  on  margin 
(moist  or  dry),  buff-white,  after  repeated  rains  pale  dingy  brownish, 
moist,  not  hygruphanous,  never  l)ecoming  shining-white,  margin  de- 
curved.  FLESH  thin,  ichitc,  toitghish.  GILLS  decuri-ent,  crowd- 
ed, narrow,  dull  whitish,  never  yellowish  nor  cinereous,  simple,  edge 
entire.  STEM  3-4.5  cm.  long,  3-5  mm.  thick,  equal,  terete,  straight, 
stuffed  then  hollow,  tough,  white  becoming  sordid,  i)ruinose  above, 
tomentose  toward  base.  SPOKES  ovate.  -4-5.5x3  mirr..  smootli. 
white.     CYSTIDIA  none.     ODOR  farinaceous. 

Gregarious  or  scattered,  on  the  ground  among  leaves  and  pine 
needles  in  woods  of  bearch  and  white  pine.  New  Kicliinoiid.  Sep- 
tember-October.    Abundant  locally. 

This  seems  to  be  merely  a  form  of  ('.  cat  inn,  Irom  whith  ii  \aries 
slightly.  The  gills  are  more  crowded  and  after  rains  no  incarnate 
tint  is  noticeable.  It  agrees  very  well  in  other  respects  with  the 
ligures  and  descriptions  of  Fries.  The  jdants  liave  the  size  and 
iiiiicli  llic  sli;i})('  of  ('.  iiifinidilndifoniiis,  but  the  latter  has  a  rrddish- 
laii  colored  caj)  wiu'ii  young,  fading  in  age.  C  nitiiKi  is  watoi-y- 
wliitisli  when  fresh  and  the  sni'face  of  the  pih'us  becomes  perfectly 
smooth  and  almost  sli|tpei-y,  but  is  not  truly  hygroplianons.  The 
shape  of  the  caj)  is  that  of  a  regular  vase  or  deep  bowl  and  this 
character  gives  it  the  name.  The  pileus  is  more  regular  and  smaller 
than  C.  /)li  t/lhipliihi  although  the  two  species  may  ajiparently  he 
easilv  coiirused. 
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777.     Clitocybe  infundibuliformis  Fr.     (Edible) 

Eleucliiis  Fuiigoriim,  1828. 

Illustrations:    Cooke,  111.,  PL  107. 

Bresadola,  Fiingh.  mang.  e.  vel.,  PI.  38. 

Gillet,  Champignons  de  France,  PI.  107. 

Hard,  Mushrooms,  p.  89,  PI.  9,  1908. 

Conn.  Geol.  and  Nat.  Hist.  Surv.  Bull.  3,  PI.  19,  1905. 

Plate  CLYIII  of  this  Report. 

PILEUS  5-7  cm.  broad,  at  first  convex  and  suhiimhomite  then 
depressed  and  finally  entireh'  infiindihuliform,  dry,  flaccid,  coated 
with  a  delicate  silkiness,  reddish  to  pale  tan  color,  fading  Avith  age, 
margin  even  and  thin.  FLESH  white,  thickish  on  disk.  GILLS 
deeply  decurrent,  close,  thin,  white  or  whitish,  narrow,  acuminate 
at  both  ends,  edge  rather  serratulate.  STEM  4-8  cm.  long,  5-10 
mm.  thick,  tapering  slightly  upward,  glabrous,  spongy  within,  ex- 
ternally firm,  rather  elastic,  pale  reddish  or  pallid,  white-mycelioid 
at  base  where  attached  to  leaves,  etc.  SPORES  ovate  to  sub- 
pyriform,  obliquely  sharp-pointed  and  apiculate,  5-8  x  3-4  micr. 
when  mature,  smaller  when  immature;  basidia  4-spored.  ODOR 
pleasant,  TASTE  mild. 

(Dried:     Cap  reddish-tan,  gills  alutaceous  to  tan.) 

Single  or  somewhat  caespitose.  Attached  to  decaying  leaves  and 
debris  in  both  conifer  and  non-coniferous  woods.  Throughout  the 
State  as  far  as  Isle  Royale.  July-October.  My  first  record  is  July 
8,  the  last  October  20.    Very  common. 

This  is  one  of  the  first  species  to  appear  after  the  July  rains  set  in. 
It  becomes  very  robust  at  times,  simulating  C.  geotropa,  but  the 
spores  are  longer  than  in  that  species.  (See  Patouillard,  Tab. 
Analj't.)  The  color  of  the  cap  changes  in  a  definite  direction; 
when  3'oung  and  fresh  the  red  color  is  predominant,  when  old  the 
whitish  hues  appear.  C.  flaccida  Fr.  is  said  to  differ  in  the  tawny 
to  rust-colored  pileus  which  does  not  fade  in  age;  I  have  been  un- 
able to  recognize  it  in  this  State.  The  gills  become  yellowish.  Its 
shape  and  habit  are  like  C.  infundihuliformis,  and  are  therefore 
well  shown  in  tlie  illustrations  of  the  latter.  Both  are  edible  and 
not  likely  to  be  confused  with  any  injurious  mushrooms. 
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778.     Clitocybe  pinophila  Pk. 
N.  Y.  State  Mii^.  Rep.  31,  1S79. 

PILEUt^  2-:>  cm.  broad,  convex,  then  plane  and  sli^l\tly  nmbili- 
cate,  subinfundibnliforni  in  age.  moist,  glabrons  to  minnt4.dy  squamu- 
lose,  tan-color  to  dingy-wliite.  even  on  margin.  FLESH  whitish. 
GILLS  snbdecnrrent,  dose,  narrow,  intervenose,  whitish.  STEM 
short.  \~i-'l  cm.  long.  '1  mm.  thick,  equal,  even,  solid,  tibrillose  to 
pruinose,  concoloi-.  SPORES  elliptical-ovate,  narrowed  to  the 
apiciilns,  ,5-<;  X  4  iiiici-.,  smootli.  white.  CYSTIDIA  none;  basidia 
4-si)ore(l.  ODOR  t;uiuace(»iis.  TASTE  fariiiacoons  slowly  lu'com- 
ing  biting  to  the  tongue. 

Gregarious.  On  beds  of  i)iiie  iiwdles.  iiinkM-  wliite  pine.  New 
Richmond.      September.      Infrecpient. 

The  plants  do  not  agree  in  every  respect  with  Peck's  description. 
The  stem  is  solid  when  fresh  an<l  young.  It  seems  to  ajtitroach  two 
other  species,  ('.  gallinacca  Vv.  and  C.  pitlij/opliila  Vv.  From  C. 
gaUinacea,  C.  pinophila  differs  in  color  and  habitat  and  in  the 
tendency  to  become  infundibuliform  ;  from  ('.  pitJii/ophila,  G.  pitio- 
phila  differs  in  its  small  size,  color  and  solid  stem,  etc.  The  acrid- 
it\'  is  slight.    AVe  n(M'd  more  microscopic  data  on  those  three  species. 

779.     Clitocybe  parilis  Ir. 

Syst.  Myc.  1821. 

Illnsirations :     Fries,  Icones,  \'ol.   1,  PI.  48. 
("oukc.    111..    I'l.  -JSl. 

I'llyJ^rS  L' :'.  (in.  Iiro;i<l.  conv  c.xo  ]»l;inc.  ol)nisr.  dt'|ii  csscd  or  cup- 
sli;i|»('d.  dry,  mill  ill  <  1 1/  flnciiilnsr  si-iil  i/,  Urntr  iiisjt  nsh  i),  ni;irgiii  cvrii. 
d<'ciir\('(|  :iM(l  llexilde.  splitting  when  (dd.  I'IdlSII  tliin.  wliitc.  soli. 
<!lldyS  close  to  snb(|isl;int.  long  decnrrcni.  ;ir«Mi;ilf.  iinnow,  lie 
coining  dingy  while,  nl  lir.sl  slii/lilli/  ciinrrdiis,  few  lurked.  STIl.M 
.".  cm.  long.  1'  mm.  thick.  e(|n;il  or  snlMM|nal.  even,  piiiinose.  ghi- 
hrescent.  teicte.  toii^hisli.  slull'ed.  |i:ile  ashy  to  |i:illii|.  Iiase  while 
inycelioid.  sr(tKi;S  (1  .\  .'...">  niicr..  elli|il  ic  i>\  ;i  le.  snnniili.  while. 
'IWSTl^  sli^^hlly  hill  tardily  djvagreeahle.  n|K»|;  suinew  li.i  I  fari- 
iiaceoiis. 

Singly  or  gre^ariuii^-.  <Mi  the  gidiiiid  in  I'lnndose  and  mixed 
woods.      .\iin    .\ihur.      New     Kichinond.      nrlnher.       I  iilreiinenl. 


738  THE  AGARICACEAE   OF  MICHIGAN 

Our  specimens  had  close  gills,  whereas  the  European  plant  is 
said  to  have  crowded  gills.  Otherwise  it  seems  to  belong  here. 
Barla  says  the  odor  is  like  that  of  Armillaria  caligata,  or  of  jasmine, 
at  first  agreeable  then  nauseous. 

780.     Clitocybe  sinopica  Fr. 

Syst.  Myc,  1821. 

Illustrations:    Cooke,  111.,  PI.  617. 
Fries,  Icones,  PL  55,  Fig.  2. 
Gillet,  Champignons  de  France,  No.  105. 

'TILEUS  2-3  cm.  broad,  thin,  soon  plane  and  depressed,  nmhili- 
cate,  dry,  at  first  glabrous  then  flocculose,  brick-red  then  becoming 
pale.  FLESH  white,  elastic.  GILLS  decurrent,  very  crowded, 
rather  broad,  white  becoming  yellowish.  STEM  2-4  cm,  long,  3-8 
mm.  thick,  stuffed,  equal,  subflbrillose,  concolor  or  yellowish. 
SPORES  6-8x4-5  micr.     ODOR  and  TASTE  strong,  farinaceous." 

Woods.  Spring  and  summer.  Infrequent.  Reported  by  Long- 
year.  C.  praecox  might  be  mistaken  for  it,  but  that  species  has  a 
stouter  habit,  is  quite  fleshy  on  the  disk,  and  the  gills  are  not  at  all 
crowded. 

781.     Clitocybe  pulcherrima  Pk. 
Jour,  of  Mycology,  Vol.  14,  1908. 

PILEUS  3-7  cm.  broad,  convex,  then  umbilicate-depressed,  citron- 
yellow  to  cream-color  (Sacc),  fading,  opaque,  moist,  not  hygroph- 
anous,  soft,  slightly  silky-tomentose  on  disk,  margin  even.  FLESH 
white  or  sometimes  tinged  cream  color,  thin  on  margin.  GILLS 
equally  decurrent,  narrow,  subdistant,  ocliraceous-yellow,  few  fork- 
ed, edge  entire.  STEM  4-8  in.  long,  equal  or  subequal,  spongy  at 
base,  stuffed  then  hollow,  at  first  silky-tomentose  then  fibrillose 
with  loose  longitudinal  fibrils,  even.  SPORES  globose,  4-5.5  micr. 
diameter,  minutely  echinulate,  white.    ODOR  and  TASTE  mild. 

On  decaying  leaves  or  wood.  Detroit,  New  Richmond.  Septem- 
ber-October.    Infrequent. 

The  above  description  was  made  from  fresh  co-type  riiaterial,  at 
the  time  the  type  was  sent  to  Peck.  The  spores  have  an  obscure 
iingularity,  and  are  very  minutely  spinulose.     In    this    character 
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they  approach  C.  sp'uiulosa  Smith,  a  British  species,  whose  spinu- 
lose  spores  are  said  to  be  hirger,  as  much  as  8-9  micr.  The  type  was 
found  near  Detroit  by  members  of  the  Detroit  Mycological  Society. 
I  found  it  again  in  the  western  part  of  the  State.  It  seems  to  be 
rather  rare.  Its  yellow  color  is  unusual  in  this  genus.  G.  siilphurea 
Pk.  lias  a  streaked  yellow  pileus  and  stem,  aduate  gills  and  larger 
spores. 

Fiection  IT.  Hyijrophanae.  Pileus  thin,  hygrophanous,  not  scaly. 
Flesh  soft,  watery,  scissile. 

Subsection  J.  Cyathiformis.  Pileus  depressed  then  cup-shaped: 
flesh  scissile,  thin. 

*  Gills  cinereous. 

782.     Clitocybe  cyathiforme  Fr. 

Syst.  Myc,  ISiil. 

Illustrations:    Cooke,  111.,  PI.  li:;. 
Plate  CLIX  of  this  Keport. 

PILEUS  l'-7  cm.  broad,  thin,  convex,  soon  plane  and  uiubilicate- 
depressed,  or  (iiiJ-sJiaprd,  hygi-ophanous,  fuliginous-brown  wlicu 
young  and  nii»ist.  hccoining  brownish-gray,  glabrous  or  innately 
fibrillose,  oj)a(iue,  margin  iinolute  and  even.  FLESFI  watery,  con- 
cdloi-,  scissile.  (JILLS  heroniing  acuminate  decnirenl.  iiarr(»w. 
.suhdisftiiit ,  intei-Ncnose,  \;ii-ying  to  close  or  distant,  grayish  hi-own. 
edge  entire.  STI^.M  IT  cni.  long.  .".  (!  mm.  thick,  ta|»ering  upwards, 
sponf/y-stuffid,  i  hislic,  hroniiish  lo  cinereous,  libi'illose  when  fresh, 
the  filirils  forming  i-et  i<iila  lions,  lonientoso  at  base.  SPOKl-'S  7  It.."! 
X  .')-(}  mici'.,  occasionally  some  la  r;ier,  ellipl  ical  mate,  w  il  h  an  olili(|ii(' 
apicnlns,  smooth,  white;  sicrigniala  stoni  ;  liasidia  I  s|)ore(|.  ( )|  M  MJ 
slightly   ai'oinatic   or    none.   'IWS'i'l]    iniM. 

(Dried:  Tileiis  smoky  Inscoiis  to  smoky  cinnamon;  gills  bi*o\\  n 
ish-gray.  t 

Scattereil.  f,ii  mill  II  in, ml,  logs.  etc.  •  .\nn  .\i-1mii-.  I'.a\  \'ir\\.  .Mar 
quette.  New  ivichmon'l.  In  coiiiferons.  mixed  or  Irondosc  woods. 
September  ( >cloi)er.      1  nlfeipicni. 

This  is  an  antnminil  species,  and  with  ns  always  occurs  on  rotten 
wood.      'I'he   liilh   are   said    to    Im-  distant    in    the     llnropran     plants. 
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The  gills  of  our  plants  are  never  separated  to  such  extent;  they  are 
either  truly  subdistant  or  rather  close.  C.  expallens  Fr.  is  a  species 
with  close  gills,  but  European  mycologists  seem  to  consider 
that  this  is  an  ecological  variant  of  C.  cyathiforme.  Ex- 
cepting the  gills  all  the  characters  of  our  specimens  are  those  of  the 
European  C.  cyathiforme,  and  I  am  inclined  to  think  that  varia- 
tions with  close  gills  will  also  have  to  be  included  under  C.  cyathi- 
forme. The  spores  of  our  collections  are  all  alike,  although  quite 
variable  in  single  plants.  Barla  says  the  odor  is  that  of  hay.  Al- 
though the  gills  are  ashy-brown,  the  spores  are  white.  Peck  has  de- 
scribed two  related  species,  C.  suhcyathiformc  and  C.  suhconcava. 
C.  subcyathiforine  is  watery-white  on  the  cap  when  moist, 
and  the  gills  are  white,  but  the  stem  is  flbrillose-reticulate  as  in  G*. 
cyathiforme,  the  spores  slightly  smaller ;  C.  suhconcava  has  a  brown- 
ish to  reddish-brown  cap,  its  gills  are  close  and  subcinereous,  but 
the  spores  are  only  5-C  x  3-4  micr.     I  have  not  seen  them. 

^* Gills  yellowish. 

783.     Clitocybe  ectypoides  Pk. 

N.  Y.  State  Mus.  Rep.  24,  1872.   ^-d.^ 

PILEUS  2-5  cm.  broad,  thin,  broadly  umbilicate  to  infundibuli- 
form,  finely  virgate  with  close-pressed  blackish  fibrils,  sqaamnlose- 
punctate,  the  hlack  points  seated  on  the  radiations,  hygrophanous,. 
watery-gra}'  to  dull  watery-yellow,  margin  spreading  and  even. 
FLESH  with  an  aqueous  juice,  concolor.  OILLS  long  decurrent^ 
narrow,  sometimes  forked,  subdistant  or  nearly  so,  yellowish. 
STEM  2-5  cm.  long,  2-4  mm.  thick,  equal,  firm,  solid,  concolor  or 
paler,  Avhite-mycelioid  at  base.  SPORES  elliptical,  8-9  x  4-5  micr.^ 
smooth,  white. 

Scattered,  on  rotten  logs  in  conifer  or  mixed  woods  of  northern 
Michigan.  Bay  View,  Marquette,  Huron  Mountains.  August-Sep- 
tember.    Frequent  locally. 

The  pileus  is  sometimes  irregular,  and  the  stem  may  be  eccentric. 
In  our  plants  the  gills  are  always  more  nearly  subdistant  than 
close. 


CLASSIFICATION  OF  AGARICS  741 

***aillii  ichitish. 
784.     Clitocybe  adirondackensis  Pk.     (Edible) 

N.  Y.  State  Cab.  Rep.  2:5.  1872. 

Illustrations:     N.  V.  State  Mus.  Kcp.  .~)4.  IM.  CD.  1001. 
Hai-.l.  ^rushiooiiis.  Fiu.  71.  ]..  1»7.  1908. 

PILEUS  2-.")  cm.  l»i-(>aii.  thin,  cohncx  then  plaiu'  and  idiihilicdto- 
{leprcKsrd  to  infundilmlifonn.  ji;labi'on.s,  hygrophanoiis,  ichitr  or 
tin(/((l  tnn-coJor,  luarjiin  at  first  deciirved.  tlien  elevate<l.  even. 
if'ith  <i  iKirroir  zone  near  the  rdf/e  when  moist.  FLESH  white,  thin. 
(tILLS  long  decurrcnt.  croirdcd,  vcrj/  narroir,  thin,  -white.  STEM 
.*I-7  cm.  long,  2-4  mm.  thick,  cylindrical,  qluhrous,  stuffed  then  hoJ- 
loir,  even,  wliite  or  whitish.  mycelioi<l-thickened  at  the  base. 
SPORES  minut(\  cllipl  icaiovatc  smooth.  4-r>..~)  x  :^-:>.r.  micr.  TASTI-: 
**like  that  of  the  common  mushroom. *'  Peck. 

(Dried:     Cap  and  gills  ochraceous-tan.  stem   paler.) 

Gregarious  or  snbcae.sydtose  among  leaves,  etc..  in  li-ondosc  and 
mixed  woods.  Ann  Arbor.  Maripu'ttc.  Detroit.  Frequent.  August- 
October. 

The  characters  arc  well  shown  in  I M-.  IMschci's  |tho(ograpli  in 
Hard's  book.  The  cro\V(le<l  nariow  gills,  the  «lingy  white  C()lor 
of  the  cajt  varying  into  a  ciicular  zone  near  tlie  eilge,  and  the 
stnll'ed  stem  distinguish  the  ]>lanl.  It  seems  to  be  cpiite  common  on 
woode<l  hillsides  of  southern  .Michigan.     It  ai»proaches  (,*.  cccctifricn. 

785.     Clitocybe  eccentrica  I'k. 
Hull.  Tun-.  Hot.  ("lull.  \'(d.  2.".  ]».  .".21.  1808. 

I'lLlirS  2-.~»  cm.  liro;id.  fon\  e.\o  phine.  undtilicale  tiien  iiifiindi 
bulifoiiM  and  tui-l>inale.  glahrous.  sidthygro|»hanous.  iratrnj  irhitr 
and  shiiiimi  it  licit  nto'tsl,  sometimes  tinged  ochraceous,  bulf  whitish 
when  iliy.  the  lliin  surface  i.iyei-  slightly  ilillereni  i;ited  into  long 
sultgeliit  inous  cells,  the  thin  margin  e\(Mi.  often  lolicd.  split  :in<l 
linally  re<'ur\e(l.  I'I>I']SII  thin,  whitish.  <iILijS  slmrt  dnum  nt 
from  beginnin;^.  itri/  iiniiihil,  nurnnr,  sonn-whal  forked,  iliiii/ii 
II  hill  .  STll.M  ■_'  I  (  ni.  lon^.  'J  I  mm.  thick,  slender.  e»pi;il.  stulfed. 
librous.  elastic,  whitish,  pruinose  ;ilM»\e.  Ikisi  iiisi  rtrd  hi/  n  liiil  oi 
airiiiOKc    Iniirs   mid    tniil  in  ii<  il    iiilu    tin    .siifi.slniliiiu    hi/   linu/    irhitr 
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strings  or  rliizomorplis,  often  eccentric.  SPOKES  very  minute^ 
4-5  X  2-3  micr.,  elliptical-ovate,  smooth,  white.  ODOR  mild,  TASTE 
sometimes  slightly  bitter. 

(Dried:     Cap  and  gills  pale  rufons-tan.) 

Caespitose  or  scattered.  On  very  rotten  wood  in  mixed  and 
frondose  woods.  Ann  Arbor,  Bay  View,  Honghron,  etc.  Jnly-Sep- 
tember.     Freqnent  thronghont  the  State. 

This  species  approaches  C.  adirondackensis,  from  which  the  short 
decurrent  gills,  the  different  lustre  of  the  cap  and  the  rhizomorphs 
at  the  hairy  base  of  the  stem  separate  it;  the  spores  too,  average 
half  a  micron  smaller.  These  differences  may  be  merely  an  expres- 
sion of  habitat,  since  the  one  grows  mainly  on  rotten  wood,  the 
other  among  leaves  and  hnmus.  Another  species  of  Peck,  said  to 
grow  on  rotten  wood,  is  C.  leptol<ytna.  Here  also,  the  strigose  base 
of  the  stem  and  the  rhizomorphs  are  about  the  only  characters  of 
C.  eccentrica  which  separate  it.  It  is  likely  that  these  three  species 
are  variations  of  one  of  them. 

786.     Clitocybe  albidula  Pk. 

N.  Y.  State  Mus.  Rep.  46,  1893. 

Illustrations:     N.  Y.  State  Mus.  Rep.  53,  PI.  C,  Figs.  16-20. 

PILEUS  1-4  cm.  broad,  thin,  convex-plane,  umbilicate,  subhygro- 
phanous,  paZe  grayish-J)roic7i  to  whitish,  the  umbilicus  always 
darker  and  'broicn,  glabrous,  margin  faintly  striatulate.  GILLS 
subdecurrent,  crowded,  narrow,  thin,  sometimes  forked,  intervenose, 
whitish.  STEM  2-5  cm.  long,  2-4  mm.  thick,  equal,  stuffed  then  hol- 
low, concolor,  fibrous-toughish,  even,  white-mycelioid  at  base. 
SPORES  5-6x3-4  micr.,  elliptic,  smooth,  white.  ODOR  and 
TASTE  farinaceous. 

Gregarious,  in  woods  of  hemlock  and  cedar.  Bay  View.  Septem- 
ber.   Infrequent. 

A  form  occurs  with  creamy-white  pileus  and  brown  umbilicus 
with  spores  the  same.  This  form  has  only  a  faint  odor,  but  no  doubt 
belongs  here.  The  brown  umbilicus  and  slightly  larger  spores, 
along  with  the  grayish  tinge  in  the  color,  separate  this  species  from 
the  preceding  two.  It  never  becomes  truly  cyathiform  nor  infundi- 
buliform. 
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787.  Clitocybe   caespitosa  Pk. 
^■.  Y.  State  Miu^.  IJull.  41,  ISSS. 

''PILEUS  24  cui.  broad,  eouvex-plaue  then  infuudibuliform, 
often  irregular,  ;<liglitly  silky,  hygroiihauoiis,  (jrayish-hroicn  when, 
moist,  subciuereoiis  or  argillaceous  when  dry.  GILLlS  decurrent, 
narrow,  close,  somewhat  forked,  white.  STEM  :2-3  cm.  long,  4-6 
mm.  thick,  etiual.  stuffed  then  hollow,  silky,  white.  SPORES 
minute,  subelliptical,  0-4  micr.  long." 

In  woods.  Caespitose,  the  caps  deformed  and  made  irregular  by 
munial  piessure.    Reported  by  Lougyear. 

Subsection  II.  (Jrhifonnia.  Pileus  convex  then  plane  or  slightly 
depressed,  often  obtuse,  polished,  not  squamulose  nor  mealy. 

**** Gills  grayish. 

788.  Clitocybe  metachroa  Fr. 

Syst.  Myc.  1S21. 

Tllnstratioiis:     Tooko.  Til..  PI.  115. 

Patonillard.  Tab.   Analyt..  No.  ?,0^. 

PTLET'S  1-4  cm.  broad,  tliin,  convex  then  plane  and  dej^ressed. 
(it  first  (JtirJc  fuscous  tlien  l»rownish-gray  or  li\id  iiiioisti.  dull 
;rrayish  w  Iiitc  (dryi.  liygi-(»phaiH>iis.  <;Ial)r(nis.  margin  even,  sub- 
striate  idiyi.  FlyESlT  Ihin.  concfdor.  (JILLS  adnate  to  slightly 
subdecnri'cnt.  s(»inetiiiies  l»y  lines,  rroutltd,  nai'i'ow.  dark  fuscous 
when  yoiiii;;.  tin  ii  nliit  ishash  t/.  thin,  at  Icntith  llaccid.  etlge  entire. 
STEM  ;'>-4  (III.  h»ii^.  J  I  iiiiii.  thick.  siilM-(|iial.  even,  at  lirst  thirk 
fuscous  1111(1  iiriiinost  -silh-j/,  then  grayish  and  glabrescent.  sttiff(Hl 
llicii  liuildw  .  ol'icii  ((tiiiitressed.  toiighisli.  SI'OKI-'S  niinnle.  ovat^e, 
.' \ '_'..">  miei'.,  siiiKoth.  white.  ( '^'S'^I  I  >  I  .\  none.  ODOR  iioiif  or 
faintly  fai'inaeeons  alter  cnishing  the  tiesii.     T.VS'IMO  inihl. 

Or('g;ii-ious  (tr  scattered.  On  the  ground  in  frondose  and  conifer 
woods.     Ann   Arlmr.  .M:i  r(|iiel  te.      Sc|iiciniier  N'nv  enilier.      I  nfre<|iient. 

The  cdliir  (if  the  \\  Intle  plant  changes  reniarkaMy  from  the  young 
stage  to  niatiii-ity  and  in  age.  ('.  tlitopoihi  Fv.  is  similarly  C(dore(l. 
(lill'ering  mainly  in  itv  stioiig  faiimiceoiis  dddr  and  |ii-itlt;iiily  in  the 
spore  characters.  It  should  not  l»e  confused  with  <'.  ci/ul h i forme, 
Avhich  is  larger,  lias  larger  sp(»res  and  usually  grows  on  wood. 
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789.     Clitocybe  ditopoda  Fr. 

Syst.  Myc,  1821. 

Illustration:     Cooke,  lU.,  PL  110. 

PILEUS  2-5  cm.  broad,  convex  then  subexpanded  and  umiilicate- 
depressed,  pliant,  glabrous,  even,  hygroplianous,  cinereous  or  graij- 
ish-hroivn  (moist),  dull  white  (dry),  margin  somewhat  irregular. 
FLESH  thin.  GILLS  adnate  or  scarcely  subdecurrent,  croivded, 
rather  narrow,  pallid  at  first,  soon  cinerascent  and  smoky-gray, 
edge  entire.  STEM  2-3  cm.  long,  3  mm.  thick,  terete  or  more  often 
compressed,  irregular,  pale  cinereous,  stuffed  soon  hollow,  pruinose 
downwards.  SPOKES  elliptic-ovate,  5-6  x  3-4  micr..  smooth,  white. 
CYSTIDIA  none.     ODOR  and  TASTE  farinaceous. 

Gregarious  or  subcaespitose.  On  the  ground,  among  needles  and 
debris  of  tamarack  trees  in  wet  swamp. 

Ann  Arbor.     October-November.     Infrequent. 

This  species  was  abundant  in  this  one  locality.  It  has  much  in 
common  with  C.  metachroa,  but  differs  from  it  in  the  farinaceous 
odor  and  in  the  different  color  changes  in  passing  from  the  young 
to  the  old  stage.  The  plants  also  do  not  have  the  stiff  appearance 
of  C.  metachroa. 

790.     Clitocybe  peltigerina  Pk. 
N.  Y.  Mus.  Rep.  30,  1878. 

PILEUS  4-10  mm.  broad,  small,  subexpanded,  umbilicate,  hygro- 
phanous,  f/rayisli-hrow7i  and  striatulate  when  moist,  whitish  to  pale 
gray  when  dry,  glabrous.  GILLS  decurrent.  distant,  narrow,  some- 
what forked  and  intervenose,  grayish-hronm,  thickish,  pruinose. 
STEM  1-2  cm.  long,  1.5  mm.  thick,  equal,  solid,  elastic,  pallid  or 
tinged  grayish-brown,  pruinose  below,  base  minutely  tomentose. 
SPORES  elliptical-ovate,  pointed-apiculate,  8-10  x  4-5.5  micr.. 
smooth,  white;  basidia  4-spored ;  cystidia  none.  ODOR  and  taste 
none. 

Singly  or  subcaespitose.  On  Peltigera,  one  of  the  lichens.  Ann 
Arbor.    May  5.    Rarely  found. 

Remarkable  for  its  habitat.  It  is  small  and  imitates  the  color 
of  its  substratum  and  is  easily  overlooked. 
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**(f'///.s   irhitisli. 

791.     Clitocybe  morbifera  Pk.     (Poisonous) 

Bull.  Ton-.  IJot.  Clul).  \o\.  !'.->.  ]..  :V2\,  1S1K5. 
Ilhistnitiou:     Phitc  CLIX  of  this  Report. 

PILEUS  l.r)-4  cm.  hroml.  com  ex  tlicii  i-laiic.  soiiietinies  sli<jlitly 
dei»ressc(l  oi-  ohtiisc.  li\;zi(t|tli,iiioiis.  or  at  least  moist,  .ulabroiis, 
jii-ayish-hrowu  to  jii-ayi.sli-hutV  wlicii  moisi.  nJiitc  to  iihitavcoiis  irhcn 
(In/,  somewhat  reviving,  marjiin  excu  aiitl  incurved.  FL1%SH  thin, 
whitish.  GILLS  a<lnate-<lecurrent,  moderately  close,  sli<ihtly  Itroad 
ill  nii(l<lle,  narrowed  to  a  ]M)int  at  hoth  ends,  whitish,  Itecominj; 
pale  tan  in  a«;e,  thin,  edj;e  entire.  STE^F  2-^.5  cm.  long,  2-4  mm. 
thick,  sube«pial,  solid  and  spo)ifj!/-fjbrous  irUJiiii,  pruinose,  .slightly 
fibrillose,  toKj/Ji.  colored  like  pilcus  or  paler,  straight  or  curved,  not 
slender. 

Microscopic:  SP(>Ki:S  oval,  minute,  ahout  .".  \ :'.  micr..  white, 
smooth,  usually  jiooily  devidojieil:  basidia  about  I'd  micr.  long; 
trama  of  gills  of  parallel  hy]thae,  4  ndcr.  in  diameter;  trauia  of 
pileus  only  slightly  wider,  all  of  the  trama  being  composed  of  com- 
j)act.  naii-ow.  lonn  liy|iliae:  I  lie  cuticle  is  not  noticeably  ditler- 
entialed.  Cvsiidia  none.  ODOU  none.  T.VSTl^  varies,  sometimes 
slight,  wiien  fi-esli  it   is  sli^iitly  asti-ingeut. 

(l)i-ied:      iOntii'ely  dirl\    white  oi-  gra>isli  white. ) 

Sini/lj/  or  .snl)caes|»itose  amoii;^  urass  on  hiirns,  roadsides,  etc. 
Specimens  from  .\di-ian  found  under  a  syringa  bush  and  elsewhere. 
October.  .Xdriaii.  .\nii  .\rl»or.  and  heli-oii.  l're(pieiicv  not  yet 
certain,  as  it    is  prohalily  often  o\ crlooked.      ruisoiitiNs. 

Tills  is  apjiarenlly  a  (lani;ei'ons  jilaiil.  hi  llie  case  of  r.  illKdcns, 
tliei-e   is    no    uncertainly    in    its    rt'co^iii  I  ion.   .is    ii    is    moic   hrightly 

ami  ililleieiillv    coloicil   ilmii  ;iiiy    iclaled   iiiiislir iis;   hut    C   iiiorhi- 

fmi  has  many  near  relatives  which,  like.r.  dmlUntti,  ai-e  sometimes 
dillicult  of  separation.  l-'ort  una  tely.  no  one  excejit  beginners,  or 
e.Xtrt'liie   liiycop|i;i;^isIs.   colled    I  liesc   s|ii;i  ||  species.    Still  the  fact   that 

it  grows  (»n  lawns  wheie  only  ediMe  species  aic  normally  found, 
makes  this  a  I  loiihlesitme  inlrudei-.  Sexcial  families  in  «lilleieiit 
parts  (d'  the  coiiiilix  are  now  known  lo  h;i\e  heeii  ma<le  sick  from 
«*atin^  il.  I'erk  reports  :i  cmsc  fi'diii  Washington.  I  >.  < "..  from  which 
source  came  the  m.ileiial  for  his  i  leseri  pi  ion.  i)\\v  specimens  wei-e 
sent    li_\    I!.    I ».    Smilli    fioin    .\diiaii,    .Michigan.      Several    persons    in 
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Adrian  ate  C.  morbifcra  with  a  mess  of  L.  naucina.  The  victims 
suffered  blindness,  swollen  throat,  etc.  Our  specimens  did  not 
have  the  marked  taste  described  by  Peck,  nor  a  truly  "hollow"  stem. 
It  is  doubtless  the  same  species  however. 

792.  Clitocybe  compressipes  Pk. 
N.  Y.  State  Mus.  Kep.  33,  1880. 

PILEUS  2-5  cm.  broad,  convex  then  plane  and  depressed  or  sub- 
umbilicate,  hygrophanous,  thin,  glabrous,  jmlc  vxitery -'brown  and 
even  when  moist,  whitish  or  tinged  tan  when  dry,  edge  of  margin 
persistently  incurved.  FLESH  rather  thin,  concolor,  upper  layer 
of  trama  differentiated  and  composed  of  delicate,  long,  subgelatin- 
ous  cells.  GILLS  subdecurrent,  close,  rather  narrow,  pale  watery- 
ochraceous  or  brownish  when  moist,  whitish  when  dry,  intervenose. 
STEM  short,  2-3  cm.  long,  2-3  mm.  thick,  soon  hollow  and  com- 
pressed, equal,  even,  glabrous  or  subvillose,  grayish-brown  to  pallid, 
attached  by  tomemtum  to  leaves,  etc.  SPORES  4-5.5  x  2.5-3.5  micr,, 
elliptical-ovate,  smooth,  white.    ODOR  and  TASTE  mild. 

(Dried:     Cap  pale  tan  to  dingy  white,  gills  sordid  white.) 

Scattered  or  subcaespitose.  Among  leaves  in  frondose  woods. 
Ann  Arbor.     September-October.     Infrequent. 

These  plants  do  not  have  the  farinaceous  odor  which  is  present 
in  C.  albidula  of  conifer  woods. 

793.  Clitocybe  angustissima  Fr. 

Epicrisis,  1836-38. 

Illustrations :    Fries,  Icones,  PI.  59,  Fig.  2. 
Gillet,  Champignons  de  France,  No.  111. 
Cooke,  111.,  PI.  125. 

PILEUS  2-5  cm.  broad,  c^onvex-expanded,  obtuse  or  subdepressed, 
subhygrophanous,  glabrous,  icatery-whitc,  candicans,  even  (moist), 
slightly  striatulate  (dry),  margin  spreading,  at  length  recurved. 
FLESH  thin,  whitisli.  GILLS  slightly  subdecurrent,  very  narrow, 
very  crowded,  thin,  whitish,  edge  entire.  STEM  3-5  cm.  long, 
slender,  2-5  mm.  thick,  whitish,  flexuous  or  curved  at  base,  equal 
or  tapering  dowuAvard,  apex  naked,  pubescent  at  base.  SPORES 
short  elliptical,  5-7x3-4  micr.,  smooth.  CYSTIDIA  none.  BA- 
SIDIA  about  27  x  G  micr.,  4-spored.     ODOR  none  or  faint. 
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Scattered,  on  the  ^luuud  aiuuiig  leaves  in  luw  frondose  woods. 
September,     ^'ew  Itichmond.     Infrequent. 

This  is  one  of  a  number  of  similar  species,  in  this  case  well- 
marked  by  the  very  crowded  and  narrow  whitish  gills,  the  watery- 
white  color  and  the  lack  of  odor.  C.  alhkhila  Pk.  differs  mainly  in 
its  farinaceous  odor.  C.  comprcssipes  Pk.  can  probably  be  differ- 
entiated by  its  close  rather  than  very  crowded  gills  and  by  the 
compressed  stem ;  both  of  Peck's  species  are  said  to  have  the  caps 
tinged  brownish  wlien  moist,  and  not  shining-white  (candicans) 
as  in  C.  anf/ustissiiiKt. 

SUBGENUS  LACCARIA.  Spores  globose,  echinulate;  pileus 
usually  minutely  scaly  or  floccose. 

794.     Clitocybe  laccata  Fr.     (Edible) 
{Laccaria  laccata) 

Syst.  Myc,  1821. 

Illustrations:    N.  Y.  State  Mus.  Rep.  48,  PI.  25,  1896. 
Murrill,  Mycologia,  Vol.  3,  PI.  40,  Fig.  4. 
Hard,  Mushrooms,  Fig.  76,  77,  p.  105,  1908. 
Cooke,  111.,  PI.  139. 
Patouillard,  Tab.  Analyt.,  No.  104. 
(Jillet,  ('hanipignons  de  France,  No.  99. 

PILKUS  2-5  cm.  broad,  thin,  convex  theii  plam\  snbnndiilii-ite, 
variable  in  shape  hygroitlianons.  glabr(»ns  at  lirst.  then  scurfy- 
scaly,  pale  i-ed  to  flesh-iiMl  when  moist,  pale  (m  lii-aeeous  wliil  ish 
when  dry.  FLICSH  lliiii,  iiioisl.  (JILLS  broad,  distant,  bi-oadly 
emarginate.  tinge*!  Ilcsh  coldi-.  w  liilc  pniinose.  STM.M  2  7  cm.  long, 
2-6  mm.  thick,  sh-ndci-,  e(|ual.  jilirons  and  tomih,  stnlVed,  juih  fhsli- 
red,  sometimes  striate  SIMHvl'.S  globose.  SKI  niicr..  ccliinnlate. 
spines  1   mm.  long,  wliitc     nlM)I{  agiccalth-.     'IWSTIO  fungoid. 

Scattered  e\  ci  y\\  liere  in  wnods.  ;,'i-o\es.  s\\aiii|>s  or  grassv  places, 
on  naked  soil,  mosses,  ov  lea\<'s.  etc.  Tliroiiixlimit  the  season;  my 
earliest  i-ecoi-d  is  .May  5.  tlie  lasl  Nuvemlier  S.  Ilv ci-ywhere  in  the 
State,  in  cunireroiis  or  lioiidose  woods.  \'ery  almndaiit  in  wet 
weather.      It    is  edilile.  Inil    not    pa  il  iciiia  ilv   w  ell  lla\  ored. 

^'avieties  occur,  and  the  coninion  form  shades  giadnally  into  \ar. 
strintiilii    I'k.,  \ai-.  diin  lli  i/sl  inn    Itoll     and     \ar.    pallidifoliits.      \'ai*. 
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striatula  Pk.  has  a  very  thin  cap  which  is  radially  striate  from  near 
the  umbilicate  center;  spores  0-11  micr.  diam.,  globose,  echi- 
nulate,  the  spines  about  1  micron  long.  Var.  amethystina  Bolt, 
has  a  darker  cap,  and  beautiful  deep-violaceous  gills,  which  are 
broadly  adnate-decurrent.  The  spores  of  our  specimens  of  var. 
amethystina  are  like  those  of  the  normal  form.  Var.  palUdijoVm 
Pk.  is  like  the  common  form  except  that  the  gills  are  pallid.  This 
species  and  its  varieties  are  sometimes  confused  with  Lactar'ius 
suhdulcis. 

795.     Clitocybe  tortilis  Fr. 
(Laccaria  tortilis) 

Hymen.  Europ..  1871.  • 

Illustration :     Patouillard,  Tab.  Analyt.,  Xo.  105. 

PILEUS  5-12  mm.  broad,  submembranaceous,  convex  then  ex- 
panded and  depressed  on  disk,  distantly  radiately  striatulate  from 
the  center  when  moist,  hygrophanous,  pale  reddish  or  salmon  color, 
pruinose,  disk  whitish-scurfj',  margin  sometimes  plicate  or  split- 
ting, often  deformed  or  irregular.  GILLS  distant,  rather  narrow, 
adnate-suhdecurrent,  thick,  not  forked  nor  veined,  salmon-colored, 
edge  concolor.  STEM  1-2  cm.  long,  1  mm.  tliick,  slender,  equal. 
fihrous-toitf/hish,  stuffed  irith  a  white  pith,  pellucid  flesh  color,  gla- 
brous, base  white-mycelioid.  SPOKES  large,  globose,  long-echinu- 
late,  white,  12-11  micr.  diam.;  basidia  2-spored. 

On  the  ground,  in  wet  places,  sometimes  on  moss.  Marquette. 
August-September. 

This  is  a  distinct  species  and  must  not  be  confounded  with  C. 
laccata  nor  its  varieties.  The  spores  are  nearly  tT\'ice  as  large  as 
in  that  species.  It  is  easily  mistaken  for  a  species  of  the  rosy- 
spored  genus  Eccila.  It  has  sometimes  been  referred  to  as  a 
variety  of  C.  laccata. 

796.     Clitocybe  ochropurpurea  Berk.     (Edible) 
(Laccaria  ocliroitarpurea) 

Illustrations:     N.  Y.  State  Mus.  Bull.  IIG,  PI.  106,  1907. 
Hard,  Muslirooms,  p.  98,  PL  XI,  Fig.  72,  1908. 
Chicago  Xat.  Hist.  Surv.,  Bull.  VII,  Fig.  2,  1909. 
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PILEUS  ~)--i)  em.  liioatl.  soiiietiiues  lai-jic.  suhheiiii.sijherical,  then 
convex  with  a  decuived  niaijiin  or  nearly  i»hine  or  depressed,  com- 
pact, rather  thick,  hyjirojihaiKMis.  pnrplish-brown  when  moist,  pale 
grayish-alntaceons  when  dry.  unpolished,  marjjin  rejiular  or  wavy, 
upturned  in  ixge.  FLESH  toiif/li,  concolor  or  jiallid.  (IILLS  dis- 
tant, thick,  broad,  (tflitdto-dccurrnit,  purple.  STEM  7)20  cm.  long, 
1-1'  cm.  thick,  varying  mucli  in  length  and  shape,  subeqnal  to  fusi- 
form or  cylindrical,  tiltrons.  olteii  rigid  and  liard,  .solid,  concolor  or 
paler,  sometimes  curved  or  Twisted.  SPOKES  globose,  short- 
echinulate,  8-!)..")  micr.,  white,  or  tingeil  in  mass  witli  a  lilac  lnu.\ 
TASTE  rather  disagreeable. 

(Dried:  Ca^t  and  stem  gi-ayish-\\hite  To  sordid-white,  gills 
smoky-fuscons.  i 

ScaTtered  or  su bcaespitose.  On  bare  gronn<l  or  open  gras.sy 
places,  preferring  a  hard  soil,  often  in  woods,  conifer,  mixed  or 
frondose.  Fr<nn  Isle  Royale  to  tlie  soutlunii  limit  of  the  State, 
every  wliere.    July-October. 

Not  as  connnon  as  ('.  Uiccata.  In  its  colors  and  shape  it  appear.s 
somewhat  like  a  purfde-gilled  Cortinarius.  l»ut  its  texture  is  differ- 
ent and  it  lacks  a  veil.  It  becomes  tender  and  of  agreeable  flavor 
wlien  cooked. 

CoUybia  I'r. 

I  From   llie  (ireek.  koUiibos,  a  small  coin;  ]»rolialdy  because  of  the 
regularity  of  the  disk-like  pih-us.  i 

While  s|iored.  Sicm  rii  rUhn/i  iioiix  or  wilh  a  cai'l  ila^inons  cutiide. 
I'ileus  Noo//  I  .ijKiinh  (I  ^  iidI  xcry  Meshy,  its  nun  (fin  at  first  inrolntr. 
•  lills  atlnalc.  ndne.\e<|  or  ahiiosi  free,  not  tl(  i-nrn  nt .  Spores  mosily 
small  or  niinnlc  smoolli.     \'(d\a  and  annnliis  lacking. 

I'ulrescent.  lliin  capped,  nioslly  li^nicolniis  nMishrooms.  of  slow 
^rowlli.  noi  re\i\iiiL;  when  moisicncil  cxccpi  in  llic  scciion  .\I;iras- 
miftideae,  and.  with  IVw  exceptions,  of  medium  or  small  si/e.  'i'liev 
are  mostly  atlaclie(|  to  decayed  wood,  like  stumps.  lo;^s.  (dd  buried 
roots.  twi;is.  leaves,  etc.;  a  IVw  species  e\en  (ncur  on  ileciyed  mnsli- 
ror»ms.  while  others  seem  to  grow  on  naked  soil.  The  genus  is  most 
closely  allied  t(»  .Marasmins.  but  the  plants  dilVer  in  not  reviving 
alter  drying  up:  Irom  .Mvcena.  the  invidnie  niar;.;in  of  the  pileus. 
with  its  residtant  expansion  at  maturity,  is  the  main  distinction. 
As  this  is  only  clearly  seen  in  the  \<m\  young  stage,  it  is  often 
difhcnll    in   mature  plants   to  decide  whether  one  has  a   ("idlybia   or 
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Mycena.  In  the  majority  of  Collybias,  however,  the  pileus  is  ex- 
panded at  maturity,  but  iu  Mycena  the  pileus  usually  remains 
campanulate. 

The  PILEUS  is  rarely  brightly  colored.  The  color  may  be  brown, 
ashy,  blackish,  tan,  yellowish,  white,  or  shades  of  these  colors.  A 
few  have  a  viscid  cap,  and  in  one  section  the  cap  is  hygrophanous ; 
it  is  glabrous  except  in  C.  lowjipes,  and  some  of  the  Marasmioideae. 
In  several  of  the  hj-grophanous  species  the  margin  is  striatulate 
when  moist.  The  GILLS  are  submembranous  and  soft,  and  continu- 
ous with  the  trama  of  the  pileus.  They  are  usually  white,  yellowish, 
rufescent  or  ashy.  In  one  species  they  are  lilac.  Some  mycologists 
have  divided  the  sections  by  the  difference  iu  the  width  of  the  gills, 
some  species  have  quite  broad  gills,  others  narrow  gills.  The  mode 
of  attachment  separates  the  genus  from  Omphalia  and  Clitocybe, 
since  they  are  never  decurrent.  The  STEM  is  primarily  cartilagin- 
ous, as  in  Mycena,  Omphalia  and  many  Marasmii.  This  character 
is  not  always  easily  recognized,  and  in  some  large  species  like  C. 
platyphylla,  the  otherwise  soft  stem  may  mislead  one.  Further- 
more, the  stems  of  plants  belonging  to  the  fleshy-stemmed  genera 
may,  on  drying  in  the  wind,  become  somewhat  cartilaginous  in 
,  texture,  so  as  to  be  mistaken  for  true  cartilaginous  forms.  The 
base  of  the  stem  is  usually  rooting,  sometimes  remarkably  so,  as 
in  G.  radicata,  and  C.  longipes.  Some  species  have  glabrous  stems, 
while  one  section  is  composed  of  species  with  hairy,  floccose,  or 
pruinose  stems.  The  presence  of  deep  or  at  least  evident  striations 
running  up  and  down  the  stem  is.  used  to  set  off  another  section. 
A  few  small  species  form  a  small  sclerotium  from  which  the  fruit- 
body  develops. 

No  poisonous  species  of  Collybia  are  known,  although  the  smaller 
species  have  probably  never  been  tested.  Many  of  the  large  species 
are  of  good  flavor  and  much  sought. 

It  is  probable  that  some  forty-five  species  occur  within  the  State, 
but  so  far  only  thirty-four  liave  been  identified.  The  species  have 
been  grouped  in  various  ways  by  different  authors.  In  the  main, 
the  Friesian  arrangement  is  retained,  although  somewhat  modified. 
It  seemed  that  relationships  could  be  better  shown  by  using  the 
color  of  the  gills  to  divide  the  main  sections,  rather  than  divide  the 
whole  genus  into  two  main  groups  having  white  and  cinereous 
gills  respectively  as  Fries  had  done.  A  new  section  has  been  estab- 
lished to  contain  those  species  Avhich  approach  the  genus  Maras- 
mius.  This  is  called  the  Marasmioideae  and  serves  as  a  bridge  to 
tliat  genus.     The  genus  is  therefore  composed  of  the  five  sections: 
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I.  Tephrophaiuic. 

II.  Laevipedes. 

III.  Striaepedes. 

IV.  A'estipedes. 

V.  Marasmioidae. 


Key  to  the  Species 


(A)      Not   reviving   when    moistened.      [See   also    (AA).] 

(a)      Stem    velvety,    tomentose,    floccose    or    pruinose.     [For   C.   myria- 
(lophyUa  with   lilac  gills,  see   (aa).l 
(b)     Stem  with  a  dense,  ta\\Tiy-brown   to  blackish,  velvety  covering, 
(c)     Pileus   with  a  viscid,   even,   separable  pellicle;    mostly  caespi- 

tose.     818.     C.  vehitipes  Ft. 
(cc)     Pileus  not  viscid,   striatulate;    growing  scattered.     C.   amabi- 
lipes  Pk. 
(bb)     Stem  not  densely  velvety. 

(c)     Flesh  changing  to  purplish-black  where  cut  or  bruised;   stem 

fuliginous,  pubescent.     820.     C.  suecosa  Pk. 
(cc)     Flesh  not  changing  black;  gills  white  or  whitish, 
(d)     Pileus  2.5-5   cm.   broad. 

(e)     Stem  very  long,  deeply  rooted;  pileus  velvety,  brown.     819. 

C.  lonyipes  Fr. 
(ee)     Stem  3-4  cm.  long  covered  with  a  close  white  tomentum, 
not  rooting;   pileus  glabrous,  whitish  to  pale  reddish  on 
disk.     825.     C.  harioloruvi  Fr. 
(dd)      Pileus  less  than    2    cm.    broad;    stems    slender.      (Mycena- 
like  plants.) 
(e)     Stem  arising  from  a  small  tuber,  on  decaying  mushrooms 
or  rich  mold;    pileus  small,   1   cm.   or  less,   whitish.     823. 
C.  tuberosa  Fr. 
(ee)     Stem  not  arising  from  tuber-like  sclerotia. 
(f)     Growing  on  pine  cones,  needles,  etc. 

(g)     Pileus    1-3    cm.   broad,    fuscous;    stem    elongated   by    a 

tomentose  "root."     C.  conigcna  Fr. 
(gg)     Pileus  2-10  mm.  broad,  creamy-white  to  pale  brown- 
ish,   minutely    pul)escont.      S22.      ('.   i ouiiji-uoides    Ell. 
(ff)      Growing  on  the  ground,  humus,  etc. 

(g)     Pileus    whitish,    faintly    reddish-tinged;    stem    white- 
pulverulent.     824.     C.  cirrhata  Fr. 
(gg)     Pileus   grayish-brown    to   smoky-brown;    stem    white, 
under  lens  with  minute  dark  points.     821.     C.  floc- 
cipes   Fr. 
(aa)      Stem   glabrous    (often  tonientose-hairy    at     base    and   pruinose  at 
apex ) . 
(b)     Stem  deeply  rooting. 

(c)     Pileus    viscid,    radiately    wrinkled,    grayish,    brown,    or   almost 
white;   gills  pun*  white;   very  common.     815.     C.  rad'unta  Fr. 
(cc)     Pileus    not    viscid,    hygrophanous.    rufous-tan,    smaller;    gills 
dingy   flesh   color.      SOt>.     ('.   hii<in>ph<)rui(Us   Pk. 
(bb)     Stem  without  a  long,  root-like  prolongation, 
(c)      Pileus  large,  t)-l2  cm.  broad. 

(d)      (Jills  broad,  subdistant;    pih'us  grayish  brown,   etc.,  streakeil 

with  darker  lli)rils.     SKJ.     ('.  pUituphuUii  Fr. 
(dd)     Gills  narrow,  crowded. 

(e)  Stem  e(iual,  Hubbulbous  at  ])aHe;  pileus  whitish,  tinged 
creamy-yellow.  812.  ('.  nlhijUiriilum  Pk.  {Tricholovia 
albiflavidutn). 
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(ee)     Stem  narrowed  toward  base,  short-rooting. 

(f)     Gills  yellow  or  yellowish;  pileus  ochraceous,  not  stained. 

817.     C.  scorzoncrea  Fr. 
(ff)     Gills   white   or   whitish;    pileus  ■  stained    ferruginous    in 
spots.     817.     C.  maculata  A.  &  S. 
(cc)     Pileus  less  than  6  cm.  broad. 

(d)     Pileus  white,  small,  4-10  mm.  broad. 

(e)     Gills    narrow;    spores    narrowly-elliptical,    10    x    4-5    micr. 

C.  delicatclla  Pk. 
(ee)     Gills  broad,  ventricose;  spores  subglobose,  4-5  x  3-4  micr. 
C.  alba  Pk. 
(dd)     Pileus  not  truly  white. 

(e)     Gills    lilac-color,    narrow,    very    crowded;    pileus    1-2.5    cm. 

broad.     807.     C.  myriadophylla  Pk. 
(ee)     Gills  some  other  color, 
(f)     Gills  white  or  whitish. 

(g)     Gills  rather  broad,  ventricose. 
(h)      Odor  alkaline  when  crushed;    pileus  grayish-umber, 
hygrophanous,     striatulate.     801.       C.     alcaUnolens 
Pk. 
(hh)     Odor  not  alkaline. 

(i)     Taste  bitter;    pileus  pale  yellowish-brown,   umbili- 

cate.     C.  esculentoides  Pk. 
(ii)     Taste  farinaceous;   pileus  and  stem  dark  rufous- 
brown,  obtuse.     814.     C  succinea  Fr. 
(gg)     Gills  rather  narrow. 

(h)     Caespitose  or  densely  gregarious  on  decaying  logs; 
pileus  grayish-brown  to  buff, 
(i)     Pileus  subumbilicate,  not  hygrophanous;   gills  ad- 

nate.     813.     C.  aMmdans  Pk. 
(ii)     Pileus    obtuse,    hygrophanous;    gills   nearly    free. 

802.     C.  familia  Pk. 
(iii)      See  also  C.  dri/ophila. 
(hh)     Solitary,  gregarious  or  subcaespitose. 

(i)     Pileus  smoky-brown;    not  hygrophanous;   stem  4-6 

mm.  thick,  brown.     C.  fuliginella  Pk. 
(ii)     Pileus    pale,    chestnut,    reddish-brown,    yellowish 
brown,  waxy-yellow  or  tan. 
(k)     Stem    striate;    pileus    umbonate;    gills    crenu- 

late  on  edge.     797.     C.  butyracea  Fr. 
(kk)     Stem  not  striate. 

(I)  Stem  reddish-brown  or  yellowish,  pileus  pale 

reddish-brown,  yellowish,  tan,  etc.     798.     C. 
dryophila  Fr. 

(II)  Stem  white  or  whitish. 

(m)     Pileus     yellowish-white     tinged     rufous, 
slightly     rugose;     stem     strict.     800.     C. 
strictipes  Pk. 
(mm)     Pileus      reddish -brown      to      chestnut 
(moist)  ;    gills  serrate  on  edge.     799.     C. 
lentinoides  Pk. 
(ff)     Gills  not  at  length  white  or  whitish, 
(g)     Gills  yellow  or  yellowish. 

(h)     On    decaying   wood,    scattered;    pileus   yellow;    gills 

brownish-red  on  drying.     804.     C.  colorea  Pk. 
(hh)     On    the    ground,    caespitose;    pileus    watery-rufous- 
brown  at  first,  then  honey-yellow.     803.     C.  aquosa 
Fr.  var. 
(gg)     Gills   soon   rufescent   or   cinerascent   or   darker, 
(h)     Pileus  pale  tan  or  flesh-reddish  (moist) ;  gills  tinged 
flesh  color.     805.     C.  acervata  Fr. 
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(hh)     Pileus  hygrophanous,  blackish  or  smoky-brown  at 
first;  gills  cinerascent  or  dark  brown, 
(i)     Odor    and.  taste     farinaceous;     pileus    striatulate 

(moist).     Sll.     C.  expaJIens  Pk.  var. 
(ii)     Odor  none  or  slight;  pileus  even. 

(k)     Stem    2-3    cm.    long,    pileus    umbilicate,    pitch- 
black     (moist);    on    burnt    ground.     808.     C. 
atrata  Fr. 
(kk)     Stem      longer;       pileus      blackish  -  chestnut 
(moist),  obtuse;   on  mossy  ground.     809.     C. 
plexipes  Fr.  var. 
(kkk)     Stem   2-3   cm.   long;    pileus  grayish-brown; 
gills  fuscous;  on  wood.     810.     C.  atratoides. 
Pk. 
(AA)     More  or  less  reviving  when  moistened, 
(a)     Pileus  umbilicate,  fibrillose-hairy. 
(b)     Pileus  1-2.5  cm.  broad,  zonate,  dark  tawny.     827.     C.  zonata  Pk. 
(bb)     Pileus  0.5-1  cm.  broad,  umbilicus  papillate.     828.     C.  stipitaria 
Fr. 
(aa)     Pileus  not  umbilicate. 
(b)     Pileus  and  stem  sulphur-yellow,  tough,  sub-rigid.     830.     C.  lacu- 

nosa  Pk. 
(bb)     Not  yellow. 

(c)     Pileus  2-5  cm.  broad,  convex-plane,  hygrophanous;  stem  densely 

whitish-pubescent;    on  the  ground.     826.     C.  confluens  Fr. 
(cc)     Pileus  5-8  mm.  broad,  conical-campanulate;   stem  instititious, 
on  twigs  of  arbor  vitae.     829.     C.  campaneUa  Pk. 

Section  I.    Tephroplianae.    IMleus  more  or  less  hygrophanous;  at 
least  watery. 

*  Gills  nhitc  or  whitish. 
797,     Collybia  butyracea  I'r.     (Imhble) 

Syst.  Mye.,   isiM. 

Illustrations:     Michael,  Fiihrer  f.  Pil/freunde.  A'(.l.   III.  \o.   ](t|. 
Cooke,  111.,  IM.  14:5   <fa<le<li. 
White,  Conn.  State  CcdI.  an<l   Nat.  Hist.  Surv.   i'.iill.   1."..   I'l. 

VIII.  l!»l(i. 
<Iill('t.  ( 'haniiii^Mons  dr   I'rancc,   No.   1  >!►    (fa<l(Mli. 

I'IIjICI'S  :I  7  cm.  l»in;ii|.  cmn  ex  cxicmihMl.  iniilmmitr  lo  sulmmltn 
nate,  even,  glaluMtus.  reddish  lu(»\vii.  darker  when  young,  lading 
with  age,  surface  vith  n  (ntti/  liisfrt  irfini  moist.  sul)hygi'u|ihan(uis. 
Oi-  watery  ;iiid  soil  in  wet  weather.  I'LKSII  l»e.<>iiii n^  while.  Iliick 
ish  on  disk.  <ilIyLS  adne.xed.  jiliimsi  Irer.  crowdeil.  ihin.  rather 
narrow,  ulntc,  edge  cnmihitr.  STIi.M  .;  7  cm.  Ion::,  euuico  .iffcnu 
ated  u|)uaids.  I  C.  inm.  iliick  aliuvc.  ;ii  h-iiglh  snlM'i|ual  ;nid  sul»- 
l>ull»nus.  slridh,  glaluous  or  slightly  downy  tnward  hase.  cutiile 
rigid  cin-lilagimuis.  hase  mycelinid.  SI'(UvI-S  .l^  x  ;{-3..^»  micr.,  nar- 
95 
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rowly  ovate,  poduted-apiculate,  smooth,  wliite;  CYSTIDIA  none. 
ODOR  and  TASTE  mild. 

Solitary  or  gregarious.  Very  common  in  woods  of  white  pine. 
New  Richmond;  infrequent  in  frondose  woods,  Detroit,  Ann  Arbor 
and  Marquette.     July-October. 

The  "buttery  Collybia"  is  often  hard  to  separate  from  C.  dryopliUa 
by  descriptions,  and  there  are  probably  intermediate  forms.  The 
typical  plant  seems  to  be  limited  to  coniferous  woods.  The  striate 
stem  influenced  Fries  to  refer  it  to  the  Striaepedes ;  but  it  seems 
to  belong  more  naturally  to  this  group,  from  its  general  appear- 
ance and  the  somewhat  hygrophanous  flesh.  The  umbo  often  dis- 
appears somewhat  in  age,  but  the  crenulate  gills,  and  striate  stem 
seem  quite  consistent  for  the  typical  plants  of  conifer  woods.  The 
spores  of  this  species  and  several  of  those  following  are  practically 
the  same.  It  is  probable  that  the  form  in  frondose  woods  is  an 
ecological  variety,  as  it  rarely  possesses  a  distinct  umbo. 

798.     Collybia  dryophila  Fr.     (Edible) 
Syst.  Myc,  1821. 

Illustrations:     Cooke,  111.,  PI.  204. 

Gillet,  Champignons  de  France,  No.  156. 

Michael,  Fiihrer  f.  Pilzfreunde,  Vol.  Ill,  No.  103. 

Patouillard,  Tab.  Analyt.,  No.  315. 

Murrill,  Mycologia,  Vol.  3,  PI.  40,  Fig.  8.  . 

N.  Y.  State  Mus.  Bull.  122,  PI.  Ill,  1908  (coloring  poor). 

Plate  CLX  of  this  Report. 

PILEUS  3-5  cm.  broad,  convex-expanded,  obtuse  or  depressed, 
often  irregular,  even,  glabrous,  subhygrophanous,  color  variable, 
tan,  with  reddish  or  yeUoirish  shades,  disk  darker,  sometimes  bay- 
brown,  often  faded.  FLESH  white,  rather  thin  and  pliant,  some- 
what watery.  GILLS  adnexed  or  narrowly  adnate,  narrow,  croicd- 
ed,  whitish  or  pallid  (yellowisli  in  variety),  edge  entire  or  minutely 
crenulate.  STEM  3-r;  cm.  long,  2-4  mm.  thick,  equal  or  tapering  up- 
ward, reddish-hroini  or  yellowish-tinged,  usually  concolor,  glabrous, 
hollow,  cuticle  cartilaginous,  white-myeelioid  at  base.  SPORES 
5-7x3.5  micr.,  smooth,  narrowly  ovate,  white,  CYSTIDIA  none. 
ODOR  and  TASTE  mild. 

Gregarious  or  subcaespitose.  Typical  form  in  hard-wood  forests, 
groves,  etc.  June  to  October.  (Earliest  record.  May  28;  latest, 
October  4.)     Very  common,  throughout  the  State. 


I 
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This  species  is  tlie  center  of  a  ••group,"'  iucluiliug  (.'.  biityracca,  C. 
lentinoidcs,  C.  estensis  Morg.,  C.  aquosa  and  C.  acervata,  which  may 
be  called  the  "drvophila"  group.  There  seem  to  be  a  whole  series  of 
variations,  connecting  C.  dryophila  and  (\  biityracca  on  the  one 
hand,  and  ('.  dry<)i>hUa  and  C.  aquosa  on  the  other.  It  is  difficult 
in  many  cases  to  refer  individual  collections  in  a  very  strict  way  to 
the  species  mentioned,  except  by  generalizing  the  descriptions.  In 
this  report,  it  seemed  best  to  select  plants  which  well  tit  the  Friesian 
descriptions,  and  di-aw  our  descriptions  from  them,  and  consider  in- 
termediate plants  as  "forms"  or  "varieties"  of  these,  leaving  such 
identifications  to  the  students.  Secretan,  long  ago,  named  a  num- 
ber of  these  varieties;  but  such  uaiiics  can-y  very  little  meaning,  as 
even  the  varieties  nuiy  vary.  It  is  very  probable  that  the  varieties 
occur  uiKler  different  influences  of  habitat,  i.  e.,  grow  in  different 
soil,  under  different  nu>isture  conditions,  etc.  The  spore  print  is 
white  at  first,  but  may  become  yellowish-tinged  with  age.  The 
I)lants  apjtear  at  their  best  growing  from  thick  mats  of  leaves  and 
humus,  and  are  then  often  caespitose  and  the  stems  are  covere<l 
toward  the  base  with  a  while  down.  The  caps  are  delicious  when 
fried   with  bi-cad-cniiiilis  and  egg. 

799.     Collybia  lentinoides  Pk. 
X.  V.  Stat.'  Kcp.  :;l'.  ISTJi. 

'•PILI-^rs  1  L'..~»  (III.  hroad.  coiixcx  or  nearly  |thine.  ol)!nse.  ghi- 
Itioiis.  h  i/i/i')j)li(iii()Ns,  vi'iltWsli  \)i-in\\i  or  chestnut  color  when  moist, 
re(ldish-tan  color  when  diy.  (JILLS  ndnexed.  ikiiiow  .  (dose,  irhitr, 
serrate  on  edge.  STl'^.M  ;!  .">  cm.  lonu.  altoiil  -  nini.  tiiick.  e(|ual. 
even  or  slightly  striate,  holhiw.  slightly  pruiiidse  ;it  top.  irhitt  or 
irhitish.     S1'()K1<:S   (M..-)  \  1    niici-. 

'•This  s|»ecies  bears  some  reseniidance  li»  C  dryoph ihi.  rnnii  w  lii(  h 
it  is  dilfereiitiated  by  its  liygrophan(Mis  pileiis,  serrated  gills  and 
white  stem." 

Ive|M)ited    liy    Li)1il:\  e;w.      Swamjis.      Suiiiliiel-.      .\  |ip,i  I'cli  I  ly    IM  re. 

800.     Collybia  strictipes  I'k.     (I'.iuhlk) 

I 

\.     ^■.    St.lle    Mll^.     \lr\,.     II.     IsSS.  ^ 

lllusif;ili(.n  :      I'l.ile  CL.X  I   >>\'  ihi^   Ke|M.i-l. 

riLlirS   I'.."!    I(»   (>.."")   cm.    I>!(i;id,   cuii\(\     ihcii     |dane.     margin     at 
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length  raised,  obtuse  to  siibdepressed,  slightly  rugose  on  disk,  rare- 
ly even,  glabrous,  siihliygrophanous,  j^ellowish-white,  tinged  with 
red,  more  deeply  colored  on  disk,  margin  often  slightly  striate  when 
moist.  FLESH  thin,  watery-white  when  moist.  GILLS  adnexed 
or  nearly  free,  rather  crowded,  medium  width,  lohite  or  iDliitisli, 
edge  minutely  fimbriate.  STEM  2-5  cm.  long,  3-6  mm.  thick,  strict, 
equal,  hollow,  terete  or  subcompressed,  sometimes  twisted,  even, 
glabrous,  pruiuose  at  apex,  ichite  to  pellucid,  white-mycelioid 
or  strigose  at  base.  SPORES  narrowly  elliptic-ovate,  6.5-8  x  3-3.5 
micr.,  pointed  at  one  end,  smooth,  white  in  mass.  CYSTIDIA  none; 
sterile  cells  on  edge  of  gills  short  and  slender.  ODOR  and  TASTE 
mild. 

Gregarious  or  scattered.  Low,  moist,  rich  f rondose  woods ;  on  tht 
ground  or  among  mosses.  Ann  Arbor  and  New  Richmond.  Prob- 
ably throughout  the  State.     September-October.     Infrequent. 

The  straight,  pellucid-white  stem  and  rugose  cap  distinguish  it. 
Luxuriant  specimens  have  rugose  lines  over  the  whole  surface  of 
the  cap.  The  colors  are  rather  clear  compared  with  those  of  C. 
dryophila  and  C.  hutyracea.  Peck  compares  it  with  C.  maculata, 
from  which  it  is  easily  distinct.  (7.  estensis  Morg.  (Cinn.  Soc.  of 
Nat.  Hist.  Journ.,  Vol.  6,  1883,  Plate  5)  is  very  close,  and  may  be 
a  variety. 

801.     Collybia  alcalinolens  Pk. 

N.  Y.  State  Mus.  Rep.  49,  1896. 
Illustration :    Plate  CLXII  of  this  Report.  ' 

PILEUS  1-2.5  cm.  broad,  at  first  ovate  Avith  incurved  margin, 
hygrophanous,  glabrous,  grayish-umber  (moist),  grayish-brown  or 
cinereous  (dry),  margin  striatnlatc  when  moist.  FLESH  thiii, 
whitish  or  grayisli-tinged.  GILLS  sinuate-adnexed  or  emarginate, 
rather  broad,  suhdistant,  subventricose,  Avhite  then  obscurely  gray- 
ish-tinged, edge  entire.  STEM  3-5  cm.  long,  2-4  mm.  thick,  rarely 
thicker,  equal,  subpruinose,  glabrescent,  shining  even,  flexuous, 
stuffed  then  hollow,  cartilaginous,  elastic,  whitish.  SPORES  ob- 
long-ovate, narrow,  7-10  x  1  micr.,  smooth,  white.  CYSTIDIA  and 
sterile  cells  lacking.  BASIDIA  about  27  x  5-0  micr.,  4-spored. 
ODOR  sftrong,  alkaline.    TASTE  mild. 

Gregarious  or  subcaespitose.  On  the  ground  among  leaves,  rich 
frondose  woods.  Ann  Arbor.  October-November.  Frequent 
locallv. 
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This  species  is  known  by  its  odor,  lis  tinally  striate  pileus  and 
by  its  shining  stem.  It  has  the  appearance  and  size  of  a  Myceua, 
but  the  pileus  is  soou  expanded.  It  reminds  one  strongly  of  CoUy- 
hia  fioccipcs,  but  the  latter  has  numerous  cystidia  and  no  odor,  al- 
though it  grows  iu  similar  places. 

802.     Collybia  familia  Pk.     (Edible) 

X.  Y.  State  Cab.  Rep.  2:],  187i'. 

Illustrations:     X.  Y.  State  Mus.  r,nll.  75,  PI.  84,  1904. 
.Marshall,  The  Mushroom  Book.  PI.  10,  op.  p.  07,  190."). 
Plate  CLXIII  of  this  Report. 

I'lLEL'S  1-O..J  cm.  broad,  p-aijUc,  convex  or  hemis[)herical,  then 
expanded,  obtuse,  glabrous,  hygrophanous,  even  or  margin  sub- 
striatulate  Avhen  moist.  \vat('ry-l)rownish-buff  (moist),  creamy-huff 
to  v:hitish  (dryi,  margin  at  length  recurved  and  split  radially. 
FLESH  thin,  concolor.  GILLS  adnexed  or  almost  free,  crowded, 
narrow,  whitish,  edge  entire.  STEM  4-8  cm.  long,  2-l>  mm.  thick, 
slender,  equal,  toughish,  stuffed  then  hollow,  glabrous,  rarely 
minutely  flocculose,  subcontinent  at  base  with  mycelioid  tomentum, 
whitish.  SPORES  subglobose  to  o\al.  :'.  4.r»  x  :5  micr..  lew  larger, 
smooth,  white.  CYSTIDIA  and  st<rUc  cells  none.  ODOR  and 
TASTE  none. 

Densely  caespitose.  On  decaying  trnid<s  and  logs  of  liemlock 
and  tamarack.  TTuron  ]\lonntains.  Mar(inelte,  Munising.  New  Kieli- 
mond,  Ann   Arbor.     August-October.      Infretiuent. 

Because  of  their  e(iibility,  it  is  fortunate  that  tiie  abundani  clust- 
ers of  from  ten  to  twenty  individuals  are  rarely  attacked  l>y 
grubs;  these  clusters  often  cover  a  large  part  of  a  log.  The  species 
has  the  general  lialtii  of  Colli/hin  iihinnlnus  fioni  which  it  is  <listin- 
guislied  by  the  hygro|»hanous  Mesii  and  by  the  jjileus  not  being  uni 
lu'Iicate  iioi-  \irgale.  The  !']iinipean  Colli/hiti  laciruhi  Vv.  has  ;i 
similar  habji  niid  a  |>|i(m  rn  nee,  Ixit  lis  i;ills  are  said  to  be  ln'oad  ami 
dislaiit.  I'eck  c(»iii|i;i  it-v  il  with  ('.  iicnrdtn,  a  caespitose  species 
\\\\\\  \cr_\  dill'ereiit  cuhds.  'I'hc  Ann  Ai'bor  siieciniens  woe  foniid 
on    tamarack    higs. 
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**G///s  yellow  or  yellowish. 

803.     Collybia  aquosa  Fr.  var.     (Edible) 

Syst.  Myc,  1821. 

Illustration :     Fries,  Icoiies,  PI.  66,  Fig.  2. 

PILEUS  2  5  cm.  broad,  convex  at  first,  soon  plane  or  depressed, 
distinctly  hygrophanous,  watery-brown  or  rufous-brown  with  a  yel- 
low cast  (moist),  pale  tan  to  buff  (dry),  obscurely  rugulose,  mar- 
gin striatulate  when  moist,  even  when  dry.  FLESH  thin,  subpliant, 
whitish,  soft.  GILLS  adnexed  or  almost  free,  rounded  behind,  nar- 
row, crowded,  lutcous  or  pallid  with  sulphur  ti)ige,  becoming  erose. 
STEM  5-7  cm.  long,  4-6  mm.  thick,  equal  or  suhequal,  hollow,  sub- 
terete  or  compressed,  minutely  flocculose-pubescent,  even,  cuticle 
cartilaginous,  straight  or  tlexuous,  paJUd  or  tinged  sulphur-yellow^ 
especially  above,  extreme  base  slightly  inflated-bulbous.  SPORES 
5-6  X  3  micr.,  narrowly  ovate,  smooth,  white.  CYSTIDIA  none. 
ODOR  and  TASTE  mild. 

Caespitose.  On  the  ground,  among  tamaracks  or  low  frondose 
woods.     Ann  Arbor.     May  20-June. 

This  is  intermediate  between  C.  dryophila  and  C.  aquosa,  but 
because  of  its  hygrophanous,  watery  flesh  and  finely  striatulate 
pileus  it  seems  closer  to  C.  aquosa.  The  plant  has  a  honey-yellow 
cap  and  stem,  shading  its  citron  or  sulphur  when  fresh  and  moist, 
but  soon  fading.  The  gills  of  C.  aquosa  are  said  to  be  pallid,  in 
which  respect  our  plant  difters  somewhat.  It  forms  tufts  among 
grass  in  drained  tamarack  swamps  or  among  leaves  in  low  woods. 
The  base  of  the  stem  is  slightly  enlarged,  not  truly  bulbous  nor 
strigose-hairy.  It  seems  to  be  somewhat  related  to  C.  acervata. 
Whether  it  has  been  described  is  uncertain. 

804.     Collybia  colorea  Pk. 
N.  Y.  State  Mus.  Rep.  26.  1ST4. 

''Pileus  1-3  cm.  broad,  convex-expanded,  subumbilicate,  hygroph- 
anous, glabrous,  "luteous''-yellow,  not  striate,  paler  when  dry. 
FLESH  rather  thin,  soft,  yellowish.  GILLS  adnexed,  emarginate, 
close,  moderately  broad,  luteous  to  sordid-ochre,  edge  entire.  STEM 
2-4  cm.  long,  2-4  mm.  thick,  equal,  even,  subpruinose,  hollow,  gla- 
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brous,  coloietl  like  pileus.  IsrUKES  .subglobose  or  bi'oailly  ellipti- 
cal, 4-5  micr.'' 

►r^cattered  or  subcaespitose.  On  detayinf!;  wood,  especially  of  pine. 
Xegaunee,  New  Kicliniond,  Greenville  (Longyear).  June-Septem- 
ber.    Kare. 

An  iinidentitied  Michigan  plant  approaches  this  rather  closely. 
It  has  the  same  colors,  etc.,  but  differs  in  its  fleshy-fibrous,  solid 
stem  and  bitterish  taste.     The  spores  are  white. 

***GiUs  nifcsccnt. 

805.     CoUybia  acervata  Fr.     (Edible) 

Syst.  Myc.  1S21. 

Illustrations:     Fries.  Icones,  PI.  (U.  Fig.  2. 
Oillet,  Champignons  de  France,  No.  147. 
(%K)ke,  111.,  ri.  2(57. 
Hard,  Mnslirooms,  Fig.  87,  ]».   117. 
I'eck.  N.  Y.  State  Mus.  Bull.  75,  PI.  84,  1904. 

••I'lLl\;i'S  :!-.■)  (III.  broud.  convex,  becoming  expaiuied  or  nciirly 
plane.  glal»rous.  Jt //(/rf^/tJidiK/iis,  pale  tan  color  or  incarnate  red  and 
sometimes  obseurely  striatulate  on  the  margin  when  moist,  whitish 
alter  the  esciipe  of  the  moisture.  (JILLS  close,  rounded  behind, 
slightly  jidnexed  or  free,  whitish,  or  slightly  tinged  pink.  STEM 
7}-~.7)  ('III.  b»iig.  •!  .")  iiiiii.  thick,  CH|ual.  hoHow.  shMider,  rigid  but  brittle, 
glal)rous  except  tlie  white-tomentose  bnse,  n  ddish-hrown  or  pur- 
plisli-brow  II.     S|M)KI-]S  elliptic.  •»  7..")  x  I   iiiicr..  white." 

Caespitose.  (Mi  decaying  |iroslr;iIe  trunks  ;iiid  lc;i\cs,  or  on  li;ilf- 
buried   rotten   wood.      ,\iigiislSepIeiiiber.      Ann    Ail»or.      I  nlretiiieiit. 

'i'lie  (b'script  ion  is  obtained  from  Tcck,  iN.  ^.  Sl.ilc  .Miis.  Hull. 
7.")  I ,  ;is  my  own  notes  ;i  it  iiic(»iii|delc.  This  sjiccics  iii;iy  lie  incrrly  an 
ec(dogicai  variety  of  ('.  dri/o/iliihi.  \Akr  Hard,  1  liave  found  it  in 
localities  foiineily  (tccii|iied  Ity  saw  mills.  The  gills  become  sligjit 
ly  nifesccnt  in  age.  ()ni-  jdaiit  does  not  seem  to  agree  well  with 
the    Fniopcan   descriptions. 
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806.     Collybia  hygrophoroides  Pk. 

N.  Y.  State  Mus.  Rep.  32,  1879. 
Illustration:     Plate  CLXIV  of  this  Report. 

PILEUS  24  cm.  broad,  ohtusely  conical  at  first  and  reddish- 
brick  color,  then  campanulate  to  expanded  and  almost  plane,  with 
or  without  umbo,  rufous-tan  (moist),  dull-tan  or  isabelline  (dry), 
hygrophanous,  glabrous,  even,  margin  straight  at  first.  FLESH 
thin,  whitish.  GILLS  arcuate-uncinate  or  deeply  emarginate,  al- 
most free  at  times,  close,  rather  broad ^  ventricose,  dingj^  white  at 
first,  then  tinged  flesh  color,  edge  becoming  eroded.  STEM  5-12 
cm.  long,  2-5  mm.  thick,  tough,  often  long  and  twisted,  longitudi- 
nally striate  to  sulcate,  lower  third  rooting  and  densely  white-to- 
mentose,  upper  part  pallid  to  rufescent  and  pruinose,  stuffed  then 
hollow,  curved  or  straight.  SPORES  oblong,  5-6.5x3-3.5  micr., 
smooth,  white  in  mass.  CYSTIDIA  rather  abundant  on  sides  of 
gills,  slender,  acuminate  above,  50-60x4-5  micr. 

Solitary  to  subcaespitose  or  scattered.  On  the  ground  in  low, 
moist,  maple  and  oak  woods.  Ann  Arbor.  May-July.  Rare  and 
local;  rather  common  in  a  single  locality. 

This  is  ajDparently  a  Mycena  as  shown  by  the  straight  margin  of 
the  young  pileus.  It  somewhat  resembles  Cooke's  figure  of  31. 
excisa  (Plate  148),  (=  M.  herkeleyi  Mass.)  which  is  certainly  not 
the  31.  excisa  figured  by  Fries  (Icones).  That  species,  however, 
grows  on  trunks  of  pine,  and  the  color  is  different  from  ours  accord- 
ing to  Fries'  description.  The  young,  unopened  pileus  resembles 
that  of  Eygropliorus  conicus  in  color  and  shape,  as  pointed  out  by 
Peck.  It  seems  to  have  no  direct  relationship  to  either  Mycena 
or  Collybia.  The  lower  half  or  third  is  usually'  immersed  in  the 
soil  which  adheres  to  the  tomentum  when  pulled  up;  this  portion 
may  be  attenuated  or  scarcely  so  as  shown  in  our  plate.  The  older 
plants  have  rufescent  gills  and  stem,  but  the  spore-print  is  white. 
Our  specimens  were  seen  and  identified  by  Peck,  who  says  it  is 
a  very  rare  species. 


i 
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"    807.     CoUybia  myriadopnylla  Pk. 

N.  Y.  State  Miis.  Kep.  25,  1873. 

Illustration:     Hard,  Mushrooms,  Fig.  85,  p.  115.  1908. 

PILI^I'S  1.5-1*. 5  cm.  l)i(ia«l.  soon  plane  or  depressed,  Uexihle, 
hygrophunous,  glabrous,  even,  sometimes  umbilicate  or  mammilate, 
dull  umhcr-hroicn  irith  liJac  tinge  (moist),  ochraceous-bulf  (dry). 
FLESH  very  thin.  (IlLLS  slightly  adnexed,  very  rroifdeil,  nurroir, 
linear,  thickish.  dark  lilac,  edge  entire.  STEM  2-3  cm.  long.  1-1.5 
mm.  tliick,  .slender,  eiiual,  terete  or  compressed,  stulVed  l»y  a  wliite 
pith,  then  hollow,  dull  lilac  to  rcddish-hroicu,  subglabrous.  some- 
times densely  silky-pruinate.  SPORES  very  minute,  3-1  x  2  micr., 
elliptic-oval.     CYSTIDIA  none. 

Gregarious.  On  mossy  hemlock  or  tamarack  logs  or  wood.  July 
to  October.  Ann  Arbor  (on  tamarack),  New  Richmond,  South 
Haven,  Bay  View  and  Houghton.     Infrequent. 

A  very  distinct  little  Collybia,  sometimes  lilac-tinged  througli- 
nut;  this  cob)r  persists  h)nger  on  ihc  gills  than  elsewhere.  The  gills 
are  often  glaucous,  and  on  diving  become  reddish-brown.  The 
stem  is  .sometimes  attenuated  below  and  rooting;  at  times  it  is 
entirely  white-pruinose  with  a  tutl  of  lilaceous  strigose  hairs  at 
the  base.     The  species  seems  to  be  limiicd  lo  coiiilVrous  woods. 

*****Gilis  ciitcrasct  III   or  riifrscciit. 
808.     Collybia  atrata  I'r. 
Syst.  Myc,  1821. 

Iilusll';iti(»lis  :      I'lies.    Icoiies.    PI.   70.    l-'ig.    1. 
Cooke.    111..    PI.    155. 

Gillet,   ('li;inipiglioiis   de    l''r;iiice.    Xo.    MS. 
Hard.   Muslir(.oiiis,    {'ig.  s.;.   p.    li:;,   IIMJS. 

'•|'!Li:;rS  l  •J.5  cm.  hrond.  hnn/li,  phiiio dejiressed.  never  pajiillate, 
convex  tow.iiil  iii;ir;^iii,  \eiy  glabrous,  orbicular,  umbilicnte.  rrrn, 
pilcli  lihnl:  and  shining  (nioisti.  riiscmis  idi-yi.  I'LP.'^ll  imIIhm" 
thick.  Ill  in.  ( !  1  LLS  ;idnale,  sc;ii-cely  deciiii-eiil .  ;it  lirsi  ;ircn;ile. 
then  sli;iiglil.  rutin  r  hrotnl,  siihdistant .  wliilish   to  gr;i\.  ilien  fus- 
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ecus.  STEM  short,  2-3  cm.  long,  24  mm.  thick,  tough,  equal  or 
subequal,  glabrous,  stuffed  then  hollow,  cartUaginous,  fuscous  with- 
in and  without.''  SPORES  5-G  x  4  micr.,  elliptical  (Schroeter,  W. 
G.  Smith).     ODOR  none. 

Around  burned  stumps  or  burned  over  soil,  in  exposed  places. 

The  above  description  is  taken  from  Fries'  Icones.  The  occur- 
ence of  the  species  in  Michigan  is  somewhat  uncertain,  as  my  notes 
are  incomplete.     June.     Ann  Arbor.     Infrequent  to  rare. 

A  Marasmius-like  plant  in  appearance,  but  it  does  not  revive. 
AVhen  young  and  fresh,  it  seems  to  be  firm,  but  the  thin  margin  is 
soon  flexible.  The  gills  are  not  ventricose,  and  a  section  through 
them  reveals  peculiar  hyjjhae  forming  the  central  layer,  Avhich  are 
dark  colored  from  blackish-brown  granules  in  their  interior;  they 
are  not  truly  ashy,  but  dark  cinnamon-brown  when  fresh  and 
mature.  The  base  of  the  stem  is  sometimes  strigose-hairy  with 
fuscous-brown  hairs,  and  under  high  magnification  the  rest  of  the 
stem  is  seen  to  be  covered  with  short,  intertwined  or  spreading  dark 
hairs.  On  drying  the  pileus  becomes  rusty-reddish,  or  occasionally 
appears  scorched.  There  are  some  very  similar  species  and  the 
group  needs  further  study.     It  is  said  to  occur  in  autumn. 

809.     CoUybia  plexipes  Fr.  var. 

Syst.  Myc,  1821. 
.Illustration:    Plate  CLXV  of  this  Report. 

PILEUS  1-2.5  cm.  broad,  campanulate-expanded,  obtuse,  gla- 
brous, hygrophanous,  blackish-chestnut  (moist),  rufous  when  dry- 
ing, obscurely  rugulose-striatulate  when  moist,  not  shining.  FLESH 
concolor,  very  thin  on  margin.  GILLS  slightly  adnexed,  narrow, 
tapering  outward,  thickish,  close  to  crowded,  plane,  broicn,  gJn aces- 
cent, edge  entire.  STEM  .3-5  cm.  long,  1.5-2.5  mm.  thick.  sul)e(]ual, 
opaque,  tubular,  suhterete  or  compressed  and  furrowed,  flexuous, 
cartilaginous,  often  curved,  tough,  subglabrous,  black,  paler  at 
apex.  SPORES  minute,  elliptic-ovate,  5-7  x  2. .5-3  micr.,  white, 
smooth.     CYSTIDIA  none.     ODOR  and  TASTE  none. 

Caespitose  or  subcaespitose  to  solitary.  On  very  rotten  wood, 
among  moss,  etc.,  about  old  stum])s  and  mounds,  in  frondose  woods. 
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810.     CoUybia  atratoides  Pk. 

N.  Y.  State  Kep.  :V2.  1S71». 

Illustration:     Hard,  Musln-oonis.  Fi<;.  80.  p.  110,  1908. 

"PILEUS  1-L*  eiii.  l»r(»a<l.  convex,  snhnnibilicate,  jjlabrous,  hygro- 
phanous.  hlackish-hroint  {  moist),  ^rayisli-brown  and  shining  (dry). 
FLESH  thin.  (JILLS  adnate.  nttJitr  broad,  .subdi.staiit,  inter- 
venose,  grayish-white.  STEM  2-:J  cm.  long,  1-2  mm.  thick,  equal, 
hollow,  glabrous,  grayisli-brown,  with  a  niycelioid  tonientum  at 
base.     SPORES  nearly  globose,  about  ."»  micr.  diameter. 

^'Gregarious  or  subcaespitose.  On  decaying  wood  and  mossy 
sticks  in  woods." 

Tlie  descrii»tion  is  adapted  from  Peck.  Hard  points  out  that  the 
iiiaiuiii  of  the  i)ileus  is  often  crenate.  It  doubtless  occurs  within 
the  State,  and  may  be  confused  witli  Mycena  by  its  shape  an<l  size. 

811.     Collybia  expallens  Pk.  var. 
X.  Y.  State  Mus.  Rep.  44,  1891. 

PILEFS  Fl'..~  cm.  broad,  (»i-biculai\  couvex-ex]tanded.  depresse<l 
oi-  subumbilicate  (»n  disk.  hii<iroith<inonfi,  at  first  hlacl-isli.  then 
l»i-o\\n  to  pale  fuscous,  i/lahroiis,  sfriaf ulatc  on  niar(/in  irlini  moist. 
FLI^SH  rather  thin,  brownish  then  whitish.  (JILLS  adiiate,  seced- 
ing. me<lium  width,  close  to  subdistant,  fuscous,  edge  entire.  STEM 
1  1'  (III.  h)iig.  L'  1  mm.  tliick,  lajieT-ing  downward,  tougli,  liollow,  sonie- 
limes  conjpressed  or  gi-ooxcd,  cartilaginous,  livid-bi'own.  scunetimes 
blackish  on  handling.  |iiiiiiiosr  pubescent.  SlMUvl^S  subglobose, 
.".  X  I  micr..  smouili.  wliiie.  ('\ST1I>L\  ami  STIOIMLI-:  (MOLLS 
none.      <HK>IJ  ami  'IWSTF.  far'niacroiis. 

( Jregarious  among  ralleii  needles  of  white  |iine.  New  Kicliiiioiiil. 
September.      Infr-e<pient. 

l.niVers  from  ('.  alnila  :iiid  ('.  al raln'itli  s  by  the  presence  (if  a 
<listinct  farinaceous  odor,  and  a  sii-iate  margin  to  the  pileiis.  It 
api)roaches  <'.  ainlnista  except    in   ochtr  .iiid    the  lack   id"  a    papillate 

liilen>^.       The   sleiii    is    prililinse.    ;il    leas!    ;il     the   ape\. 
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Section  II.  Laevipedes.  Putrescent;  not  hygrophanous ;  stem 
glabrous,  not  conspicuously  striate. 

812.     Collybia  albiflavida  (Pk.)     (Edible) 
X.  Y.  State  Mus.  Rep.  2.3,  1872   (as  Tricholoma  albiflavidnm). 

PILEUS  5-12  cm.  broad,  convex-expanded,  then  depressed,  obtuse 
or  slightly  umbonate,  umbo  subobsolete  and  darker,  moist,  whitish 
or  creamy -yellou',  even,  glabrous,  margin  at  first  involute.  FLESH 
white.  GILLS  adnexed-emarginate,  narrotv,  crowded,  thin,  white 
or  whitish,  edge  entire.  STEM  6-18  cm.  long,  5-8  mm.  thick,  equal 
above  the  bulbous  base,  solid,  fibrous  within,  cuticle  cartilaginous, 
whitish.  SPORES  elliptical,  smooth,  obtuse,  7-10  x  4.5-5.5  micr., 
white  in  mass.  CYSTIDIA  lanceolate,  scattered  or  infrequent  on 
sides  of  gills,  often  crystallate  at  apex,  55-65  x  10-15  micr.  ODOR 
and  TASTE  none. 

Solitary,  gregarious  or  subcaespitose.  On  the  ground  in  frondose 
or  coniferous  woods,  among  fallen  leaves.  Throughout  the  State. 
June-September.     Frequent. 

This  noble  plant  is  found  frequently,  especially  in  moist  ravines 
of  most  kinds  of  woods.  It  was  referred  by  Peck  to  Tricholoma, 
where  he  considered  it  close  to  T.  lasclvum.  Collectors  nearly  al- 
ways mistake  it  for  a  Collybia,  and  this  tendency  is  given  a  basis 
because  of  the  presence  of  cystidia  on  the  gills,  and  hj  the  nature 
of  the  stem,  whose  rind  is  cartilaginous.  The  plant  presents  a  stiff 
appearance  due  to  the  straight  and  rather  rigid-elastic  stem.  It 
sometimes  attains  a  much  larger  size  than  the  original  description 
indicates.  A  form  occurs  in  low,  wet  or  swamp}'  places,  with  simi- 
lar habit  and  structure,  but  smaller  and  darker  in  color.  The  color 
is  almost  smoky-brown,  and  the  general  appearance  suggests  a 
form  of  Tricholoma  melalcncum ;  its  microscopic  details,  however, 
agree  with  the  above  species ;  its  pileus  is  2.5-5  cm.  broad.  T.  albi- 
flavidum  has  a  disagreeable  odor  at  times,  but  this  may  disappear, 
especially  after  it  is  picked  and  left  overnight. 

813.     Collybia  abundans  Pk.     (Edible) 

N.  Y.  State  Mus.  Rep.  29,  1878. 
Illustration :    Plate  CLXVI  of  this  Report. 

PILEUS  1-3  cm.  broad,  convex  or  nearly    plane,    subumbilicate, 
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whitish  or  pale  grayish-brown,  disk  (hirker,  i n nateli/fihriUose,  fibrils 
more  dense  on  disk,  the  thin  margin  at  length  splitting.  FLESH 
thin.  GILLS  adnate.  rather  narrow,  close,  sometimes  veiny,  white. 
STEM  o-.j  cm.  long,  2  mm.  thick,  rather  short,  equal,  glabrous,  hol- 
low, often  curved,  easily  splitting,  concolor  or  whitish.  SPORES 
subglobose,  .j-O  micr.     ODOK  and  TASTE  mibl. 

Cuisijltofic.  On  decaying  wood  and  logs,  in  irondosc  and  mixed 
woods,  especially  in  the  north.  Ann  Arbor,  Marquette,  Houghton. 
August-October.     Infrecpient. 

The  "abundant  Collybia"  usually  grows  in  great  profusion  when 
it  occurs.  It  is  very  similar  in  general  appearance  to  CoUi/hia 
fcDuilkiy  but  is  usually  snuiller  and  shorter-stemmed;  its  pileus  has 
a  slight  umbilicus;  it  is  not  hygroplianous,  and  when  dried  usually 
becomes  rufesceut,— a  special  characteristic  of  the  stem. 

814.     Collybia  succinea  I'r. 
Epicrisis,  183G. 

Illustrations:     Fries,  Icones.  IM.  (;.">.  Fig.  :\. 
Cooke,  111.,  ri.  151. 

PILET'S  l-.'j  cm.  broad,  convex-cam]»annlate,  subexpanded.  smoky 
rufous-brown,  becoming  palei-.  moist,  glabrous,  even,  tirm  at  tirst 
ihcn  Ib'xible.  FLESH  becoming  whitish,  i-aiiicr  thin.  (ilLLS 
(itlni.i((l,  hrodd,  close  to  sKhdishnil ,  thickish.  Ncntricosc.  whiiisli, 
edge  minutely  serrulate.  S'l'IOM  '2'.\  cm.  long,  1. .").■*,  mm.  tiiick, 
equal,  (fUihroux,  stutfeil  then  hollow,  c\cn,  cai  i  il.ii:iii(iiis,  tough, 
itruinose  at  apex,  (hnl;  riifoits-hroirn.  Sl'ORI^S  (»i)long.  Dbliisc.  Sit 
X  '.)'.)')  micr.,  wiiite.  ('\'STF!)I.\  Ncniricose.  acuminate  poinletl 
al»ii\e.  IT)  x  1  Ll  micr.,  abiimlaiil  on  ('>\'j^i'  id'  gills,  few  cisewhei'e. 
TASTE  am!   (H)<)K   lariii.iceons. 

<  ii-egarioiis.  ( )ii  ihegidund  in  hemlock  Im-ccIi  wooth.  .\c\\  IJicli- 
mond.      Seplembei-.      hirieqiieiil . 

Tlir  ((ijiirs  are  wi-lj  ii'|iicsriiic.|  l(\  Mil'  iliiisi  lal  ions  rcl'errcd  ti». 
'I'lic  lariiia<*eous  odor  is  not  mentioned  by  the  l^unqiean  authors, 
but  ill  other  res|)ects  the  cha ractei's  of  our  |dants  ai'e  a|»parenlly 
the  same  as  nf  limsc  ul'   lliiruin'. 
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Section  III.     Striaepedes.     Putrescent;  not  hygrophanous ;  stem 
conspicuously  striate,  glabrous. 

815.     CoUybia  radicata  Fr.     (Edible) 

Syst.  Myc,  1821. 

Illustrations:    Hard,  Mushrooms,  Fig.  78,  p.  107,  1908. 

Mcllvaine,  One  Thousand  Anier.  Mushrooms,  PL  29,  op.  p. 

112,  1900. 
White,  Conn.  State  Geol.  and  Nat.  Hist.  Surv.,  Bull.  No.  3, 

PL  6,  op.  p.  27,  1905. 
Cooke,  111.,  PL  140. 

Gillet,  Champignons  de  France,  No.  165. 
Peck,  N.  Y.  State  Mus.  Mem.  4,  PL  48,  1900. 
Plate  CLXVII  of  this  Report. 

PILEUS  3-10  cm.  broad,  convex  to  nearly  plane,  sometimes  um- 
bonate,  viscid,  glabrous,  grayish-brown  to  smoky-brown  or  umber, 
sometimes  nearly  white,  even  or  rugose.  FLESH  rather  thin,  white. 
GILLS  adnexcd,  htoud,  thick,  subdistaut,  Avhite.  STEM  elongated, 
5-20  cm.  long  above  the  surface  of  the  ground,  with  a  long  root- 
like prolongation  penetrating  the  earth,  tapering  upward,  4-8  mm. 
thick,  rigid-erect,  glabrous,  tivisted-striate  to  sulcate,  white  above, 
usually  brownish  or  smoky-brownish  elsewhere,  cartilaginous. 
SPORES  broadly  elliptical,  smooth,  14-17  x  9-11  micr.  CYSTIDIA 
scattered,  on  edge  and  sides  of  gills,  60-80  x  15-18  micr.  ODOR  and 
TASTE  mild. 

Gregarious  or  solitary.  On  the  ground  in  woods,  groves,  clear- 
ings, etc.,  throughout  the  State.  June-October.  (Earliest  record 
June  26,  latest  October  4.)     Common. 

The  "rooted  Colh'bia"  is  closely  related  to  C.  longipes,  whose  stem 
has  a  similar  root-like  prolongation  at  the  base.  The  viscidity  of  the 
pileus  is  almost  absent  in  drj^  weather.  Tlie  stem  is  usually  thick- 
ened just  above  the  "root,"'  and  as  Atkinson  has  pointed  out,  this 
''root"  is  sometimes  attached  to  dead  tree  roots  deep  in  the  soil. 
They  often  grow  from  much  decayed  stumps  or  logs,  especially  in 
recent  clearings.  The  clear  white  of  the  gills  is  quite  marked. 
It  is  one  of  the  first  summer  mushrooms  w^ith  which  the  beginner 
becomes  acquainted,  and  the  great  variation  in  color  and  size  will 
often  mislead  him  into  thinking  he  has  several  kinds,  especially  if 
he  collects  without  getting  the  "root."     Peck  has  named  two  varie- 
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ties:  Vai'.  furfunicra:  (111.,  Peck.  N.  V.  State  Mus.  Mem.  4,  Plate 
48,  Fig.  9-111.  STEM  minutclij  .scurfy.  This  variety,  therefore, 
differs  mainly  from  C.  louf/ipes  in  visci<l  cap  and  spores.  Var. 
jmsUhi:    (111..  Peck.  N.  Y.  State  Mus.  Mem.  4.  Plate  48.  Fig.  12-14). 

Cap  l-o  (III.  Itiiiad.  other\\ise  like  the  typical  form.  All  of  tliese 
are  edible. 

816.     Collybia  platyphylla  Fr.     (Edible) 

Syst.  Myc.,  1821. 

Illustrations:     Marsliall.  Tlu'  ^Musliroom   I>ook.  PI.  1."),  op.  p.  00, 
190."). 
Hard,  Mushrooms,  Fig.  ?.».  p.  10!),  1!M)8. 
White,  Conn.  State  Survey  Pull.  1.").  PI.  7.  1!>10. 
Peck,  N.  Y.  State  Mus.  :\Iem.  4,  PI.  49.  1900. 
Michael,  Fiihrer  f.  Pilzfreunde,  Yol.  Ill,  Xo.  100. 
Fries,  Icones,  PI.  01. 
Cooke,  111.,  PI.  128. 

PILErs  (i-12  cm.  broad,  at  first  ovate-campanulate,  then  convex- 
expanded,  obtuse  or  depressed,  grayish  brown  to  whitish-gray, 
strcdkrd  iritlt  (hirkrr  fibrils  or  innate  scurfy  scales,  often  wavy  on 
margin.  FLESH  thin,  fragile,  scissile,  white.  CULLS  adnexed. 
deeply  emaiginate,  broad,  subdistant,  often  transversely  striate  and 
splitting,  edge  entire  or  eroded,  wliite.  STEM  7-12  cm.  long,  stout, 
1-2  cm.  thick.  fibroiis-fii'sJii/,  cuticle  subcartihiginous,  ecjual.  librous- 
solid  Itecoming  cavei-noiis.  Jiftrillosc  st  riatr,  while  or  whitish,  base 
blunt  or  attaclied  to  thick  sti-ands  of  mycelinm.  STOIMOS  broadly 
elliptical,  smooth.  S-10  .\  0-7  mici..  white,  i  Immaluie  spoi-es  abuml 
ant  in  iiioiiiits.i  ('^■STI!)i.\  none.  STllKILi:  ("iCLLS  on  edge  of 
gills,  inllated-rounded,  2.")  .\  \'.\  mici*.  ()i)()K  mild,  slightly  of  anise. 
TASTI'^  slightly   unpleasant    when   fi'esh.  disagreealde  when  old. 

Solitai-y,  gregarious  or  subcaespitose.  <  hi  decaying  wo(»(l.  si  urn j is, 
humus,  etc..  in  frondose  woods,  llii-oughout  tlic  Slate  alter  licaxy 
rains.     .1  une  (  MIoImt.      illailicst    i-ccord  .lunc   l.').  latest   ()ctober    l.i 

Tliis  >pfcirs  is  <ini'  largrsi  ("(ill\bia  alliiKU^Ii  ('.  ntdicala  some 
times  has  a  cap  equal  in  width.  Tlie  tlesliy,  scarcidy  cartilaginous, 
consisteiicv  of  its  stem  inav  leatl  one  to  refei-  it  to  the  genus  Tricho 
loina.  i'eck  and  others  say  the  stem  is  stulled  nr  holhiw  .  I  ha\e 
found  the  voung  stem  solid  tibrous.  later  tunneled  li\  ^rubs,  anil 
the  interior  loosened.  Insects  attack  the  |dant  reaiiily  anil  sjioil 
it  for  use  on  the  table,  but   as  it  does  not   raid;  \v\\    high  in  lla\or. 
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this  is  of  little  con  sequence.  Stevenson  has  incorrectly  given  the 
spore  measurements  as  19  x  13  micr.,  and  Mcllvaine  has  copied  the 
error. 

817.     Collybia  maculata  A.  &  S.     (Edible) 

Syst.  Myc,  1821. 

Illustrations:     Marshall,  The  Mushroom  Book,  PL  15,  op.  p.  66, 
1905. 
Hard,  Mushrooms,  Fig.  82,  p.  113,  1908. 
Murrill,  Mycologia,  Vol.  6,  PL  130. 

PILEUS  5-15  cm.  broad,  compact,  convex  then  expanded,  obtuse 
or  broadly  subumbonate,  glahrous,  even,  tvJiite  icitli  ferruginous 
stains  or  spots,  later  becoming  rusty-red  throughout,  margin  at 
first  inrolled,  then  waxy  or  lobed.  FLESH  white,  firm.  GILLS 
adnexed,  or  nearly  free,  very  narrow,  croioded,  white  or  whitish, 
edge  entire.  STEM  6-16  cm.  long,  6-12  mm.  thick,  equal  or  sub- 
ventricose,  attenuated  heloiv  and  praemorsely  rooting,  firm,  carti- 
laginous, striate  or  subsulcate,  hollow.  SPOEES  subglobose  to 
short-elliptical,   6  x  3-4   micr.,   smooth,    white.      CYSTIDIA    none. 

Solitary  or  subcaespitose.  On  the  ground,  conifer  or  mixed  woods 
of  northern  Michigan.  Isle  Royale,  Marquette,  Houghton,  Bay 
View.    July-September.     Infrequent. 

The  firm,  compact  flesh,  the  narrow  crowded  gills  and  stained 
pileus  characterize  this  plant.  The  pileus  is  often  narrow  com- 
pared with  the  long  and  rather  stout  stem.  With  age  the  stains 
spread  and  the  whole  plant  becomes  reddish.  Specimens  were 
found  in  frondose  woods  of  southern  Michigan  which  approach  C. 
sz'orconerea  Batsch.  with  cream-colored  to  ochroleucous  gills,  and 
bitterish  taste;  the  spores  of  this  form  measured  6x3  micr.  The 
pileus  was  rufous-tinged  or  darker  on  disk.  Tricholoma  suhma- 
culatum  Pk.  has  smaller  spores  and  a  solid  stem;  otherwise  it  seems 
to  approach  some  of  the  variations  of  Collyhia  maculata. 
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Section  IV.  }'( stij)i'(hs.  Tutrescent ;  stem  vrlvcty,  pbrUIose 
hairj',  foccose  or  pruinose. 

818.     Collybia  velutipes  Fr.     (Edible) 

Syst.  Myc,  1821. 

Illiisti-atioiis :     H;inl.  Mus1u<m.iiis.  IM.  1.").  p.   111).  1908. 

Reddick,  Dept.  of  (ieol.  cK;  Nat.  Kesourccs  of  Indian;!.  Rep.  32^ 

U)OT.  Fi<r.   10. 
IVcU,  N.  V.  State  Mas.  Mem.  4.  IM.  47,   UMIO. 
Cooke,  111.,  ri.  184. 

(iilh^t.  ('liami»i<;iions  de  France,  No.  KID. 
Murrill.  Myeolo-ia,  Vol.  1.  PI.  :?,  Fi^'.  0. 
Michael,  Fiihrer  f.  Pilzfreunde.  Vol.  II,  No.  82. 
Plate  CLN\'III   of  this  Report. 

PILET'S  2-.~>  »in.  I)inad.  cunvcx-cxitjinded,  r/.sr/(/.  ohtnsc.  glabrous, 
the  viscid  pellicle  separable,  tawny,  redd i.^ili  1/(1  loir,  usually  darker 
on  disk  and  yellowisli  on  margin,  even,  mar<:;in  often  irregular. 
FLESH  rather  thickish,  white  or  tinjjjed  reddish-yellow.  GILLS 
adnexetl,  emar<;injite,  broad,  snbdistant  to  cIo.se,  whitish  or  yellow- 
ish, e<Ige  minutely  tind>riate.  STEM  2-7  cm.  lon^.  o-(>  mm.  thick, 
firm,  stuffed,  tlicu  liollow,  dmsrli/  r(lr<ti/  iritli  short,  tdinij/  or 
hlackisJi  Jtroirii  Jniir.s,  yellow  at  apex,  toiiffli.  slKut-radicat inj;. 
SPOIvES  <)bb»n;^.  smooth,  7-!(  x  :'.-4  mici*.  (rarely  binjicri.  wiiilc  in 
mass.  C'VSTIDIA  none.  STERILE  CELLS  on  cdj^c  of  -,m1Is, 
slen(b'r.  awl  shaped.     ()|)()I{  and   TASTP]   mihl. 

Caespitose.  ( )n  (b'cayin;^  stumps,  htj^s,  i-oots,  etc..  as  well  as  on 
l»ark  of  li\in^  tices;  liirouiihout  the  State.  M(»st  alMiiidani  in 
auluiiin.  ill  ."^eplemlier  lo  I  Jeceiiiber.  (K'ciirriiii;.  howcxcr.  occasional 
iy  any  time  dininji  the  year.  In  winter  it  may  be  found  ^liiriii;,' 
wai'iii  weather,  almost  s\iridiiiided  l»v  ici'.  .seeminji  /"  rrrirc  at 
each  warm  period.  As  soon  as  the  snow  is  iioiie  fresh  specinieiis, 
which  ha\e  dc\e|opcd  at  the  lirsl  touch  of  liie  warm  spiiii;^  sun 
shine,    may    lie   foiiiiii. 

The  \is<it|.  reddish  yelhiw  pileiis  and  ilark  xclvety  stem  are 
characters  hy  wliich  it  is  easily  known.  It  may  apjirar  to  ^inw  froiii 
the  <;rouiHl.  hiil  in  ><iich  cases  ilie  "roor"  is  usually  altachnl  to  <lead 
woody  mailer  Itclow  the  siiifa<-c.  Spcciiucns  which  had  no  pileiis. 
and  were  composed  only  of  a  stem,  seveial  fni  Ion;;;,  were  found 
in  the  <'aliiiiiel  mitie  almost  a  mile  benratli  llic  surface  of  the 
ground;  the  characteristic  blackish  brow  n  \el\eiy  coxeiinj.;  on  the 
97 
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lower  portion  indicated  that  it  was  clearly  a  monstrous  form  of 
this  species;  it  was  growing  on  the  mine  timbers.  Whether  it  is 
truly  parasitic  on  living  trees  has  not  been  satisfactorily  proven. 
When  preparing  it  for  table  use,  it  is  best  to  peel  off  the  viscous 
pellicle  of  the  cap. 

819.  Collybia  longipes  Fr. 

Epicrisis,  1836. 

Illustrations:     Cooke,  111.,  PI.  201. 

Gillet,  Champignons  de  France,  No.  160. 

''PILEUS  3-5  cm.  broad,  convex-expanded,  subumbonate,  dry, 
radiate-wrinkled,  clear  brown,  disk  darker,  densely  velvety  luith 
short  droicn  hairs.  FLESH  thin.  GILLS  almost  free,  rather  broad, 
subdistant,  ventricose,  j^ure  white,  edge  fimbriate.  STEM  8-12  cm. 
long,  4-5  mm.  thick,  solid,  firm,  straight,  thicker  below,  the  base 
prolongated  into  an  oblique  ''root,"  white  within,  leather-brown  to 
chestnut-brown,  pale  above,  covered  with  spreading,  toineiitose, 
'brown  hairs.  SPOEES  broadly  elliptical,  9-10  x  6-7  micr.,  smooth, 
white.  CYSTIDIA  large,  flask-shaped,  55x17  micr.,  scattered  on 
sides  and  edge  of  gills." 

On  decayed  wood,  stumps  and  logs. 

Not  with  certainty  found  within  the  State.  The  description  is 
adopted  from  Schroeter.  as  my  notes  are  incomplete.  The  plant  has 
much  the  appearance  of  C.  radicata,  but  the  pileus  is  dry  and  velvety. 
Mcllvaine  reports  it  in  West  Virginia,  but  his  reumrk  that  "it  is 
more  glutinous"  than  C.  radicata  eliminates  his  claim.  It  is  in- 
cluded for  purposes  of  comparison. 

820.  Collybia  succosa  Pk. 
N.  Y.  State  Mus.  Rep.  25,  1873. 

PILEUS  1-3  cm.  broad,  subcal'tilaginous,  campauulate  to  convex, 
cinereous-hrown  to  fuliginous,  minutely  pubescent,  margin  incurved 
and  surpassing  the  gills.  FLESH  thickish,  white  at  first,  heconiing 
purplish-black  ichcre  wounded.  GILLS  adnate  with  a  slight  de- 
current  tooth,  becoming  emarginate,  moderately  broad,  tapering  in 
front,  close,  wlntish,  fuming  blackisJi  where  bruised.  Stem  2-5 
vcm.  long,  2  mm.  thick,  equal,  cartilaginous,  compact  except  the 
stuffed  axis,  often  cnvxeA,  clothed  with  a  line,  fuliginous  pubescence, 
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becoming  blackish.  SPOKKS  luiinne,  globose-ovoid,  34  iiiicr.  in 
.diameter,  smooth,  white.  CYSTIDIA  noue;  sterile  cells  on  edge 
of  gills,  abundant,  slender,  subtililoini.  ODOK  and  TASTE  not 
marked. 

Scattered  or  caespitose.  On  decayed  wood,  logs,  etc.,  mostly  on 
hemlock,  in  coniferous  regions.  -Mar(|n('tte.  .AInnising,  South  Haven, 
Xew  liichmond.     July-Septend)er. 

Easily  distinguishi-il  by  the  t-hange  of  cub.i-  when  Iiruised.  Tliis 
eliange  is  due  to  lactiferous  tubes  containing  a  juiee  which  turns 
blackish  on  exposure  to  the  air.  These  tubes  are  specialized  hyphae 
interspersed  throughout  the  trania  of  the  pileus,  gills  and  stem. 
Under  tlie  microscope  it  may  be  .seen  that  the  pube.scence  is  com- 
posed of  elongated  hyaline  cells.  The  presence  of  a  juice  which 
exudes  on  wouudiog  the  plant  is  unusual  iu  this  genus,  and  re- 
iiiitids  one  of  a  section  of  the  genus  Myceiia;  but  the  incurved 
margin  of  the  young  pileus  indicates  its  relationship  with  Collybia. 

821.     Collybia  floccipes  Fr. 

|]pi(  lisis,  iKii). 

Illiisiiaiioiis:    Cooke,  111..   IM.  1108. 
riate  CLXIX  of  this  Keport. 

PILEUS  small,  ."i-iMi  imn.  bi-oad.  conic  <aiii|)ainilaie.  snliexiuind 
<'d  to  almost  iflane.  jxi/Hllntr,  i/r(i//i.sli-hrnirn  .to  sfiotj/hiDirn.  almost 
blackish  on  umbo,  glabi-ous,  faintly  striatnlate  and  shining  when 
inoisl.  ni;iigiM  III  lirsl  incni-ved.  FLl-^SIl  Ihin,  wliiiish  e\ce|»| 
<'nlicle,  which  is  composed  of  erect.  Ncsicniose  cells.  ( i  I  1  J.S  n:ir 
r()wly  adiie.xed,  nieiljnni  l)in;((|,  close  lo  snitdisinnl.  siili\cn  Iricnse. 
ir/iitr,  edge  puh  eriijen  I  linii)ii;i  le.  S'I'E.M  :'.  ."»  cm.  isonielimes  \\\) 
to  HI  cm.  I  long.  Ibicciil,  lilUDini,  ~>  -  mm.  iliick,  ol'ieii  inoiing. 
/o///////'.s//,  ('(pinl.  Ile.xnolis.  e\('ii,  hollow,  while,  niiiiiitili/  thithd  iimirr 
h  IIS.  iril/i  siihiiihii  tills  lo  hlmhisli  /loiiits,  liase  wilh  while  s|iieadi!ig 
librils.  Sr()KES  snbglobose.  |iiominen  1 1  \  ;i|iii  iil;i  le.  '>  i\  \  \  7,  mici-. 
(with  :i|iienhis  I  miei-.  longer  i ,  sinooi  h,  while.  «  "  \  S'l' II » I  .\  nlnnnl 
<llil.  on  edge  ;ind  sides  of  gills,  n.illowly  hinceola  I  e.  (id  IMI  .\  7  11 
micr.,  snbobtiise.it    ;i|ie.\.      OlxHI   :in.|   TASTE   imnr. 

( I  I'egarioiis.     sc.illeied    oi-    sulMMes|ti  ht^e.       On     hnmiis,     decaved 

]ea\('s.    \{-\\     rolten     w I,    elc.     in     liondose    uooils.      .\nii     .\rlior. 

May  .1  II  lie.       rie(|iieiil     joca  ll\  . 

This  sjiecies  has   ihe  a |i|u'arance  of  a    M\ceiia,   bnl    ihe  juleus  has 
an  incur\ed  margin.     .\  lens  is  ofien  neressar\   lo  delect  th(>  nuiinte 
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brownish  points  on  the  stem,  at  other  times  they  are  easily  visible. 
These  points  are  dne  to  short,  microscopic,  dark,  cystidia-like  hairs-. 
Otherwise  the  stem  is  shining  and  wliitish.  When  growing  on  much 
decayed  wood  the  stem  may  be  long,  deeply  rooting;  when  on  the 
gronnd  it  is  scarcely  more  than  attached  by  the  spreading  white 
hairs  and  is  shorter.  In  size  C.  p.occipes  reminds  one  somewhat 
of  C.  alcalinolois  and  it  grows  in  similar  places,  but  it  has  no 
odor  and  is  not  hygrophanous. 

822.     CoUybia  conigenoides  Ellis 
Torr.  Bot.  Club  Bull.,  Vol.  6. 

PILEUS  small,  15  mm.  broad,  convex  then  j)lane,  pellucid-stri- 
ate,  dingy  cream-colored  or  tinged  tan,  covered  by  a  minute  piib- 
escence  (under  a  lens).  FLESH  thin,  white.  GILLS  slightly  ad- 
nexed  or  free,  close  to  subdistaut,  medium  broad,  whitish,  becoming 
yellowish,  edge  minutely  pubescent.  STEM  filiform,  2-3  cm.  long, 
delicate,  minutely  pubescent  under  a  lens,  attached  at  base  by 
small  rooting  white  hairs,  white.  SPORES  minute,  oblong,  smooth, 
4-5  X  2-3  micr.,  white.  CYSTIDIA  mostly  on  edge  of  gills,  lance- 
olate, 25-35  micr.  long. 

On  half-buried  cones  of  white  pine.  New  Richmond.  Septem- 
ber.    Rare. 

Peck  has  described  a  similar  species  growing  on  cones,  which  he 
called  C  alhipiUita.  It  has  the  same  kind  of  spores  and  cystidia 
as  our  species.  It  is  said  to  be  larger  with  an  8-12  mm.  pileus 
which  is  brown.  In  other  respects  C.  albipilata  is  like  ('.  coni- 
ficnoides.  I  suspect  C.  olhipihtta  is  merely  a  luxuriant  form. 
Cystidia  are  apt  to  vary  somewhat  in  large  and  small  i»lants.  Two 
European  species  which  grow  on  pine  cone*  have  been  critically 
discussed  by  Bresadola.  The}'  are  C.  csciilcnta  and  C.  coitif/ciia. 
Their  spores  measure  6-8  x  3-4  micr.,  and  hence  our  plant  cannot  be 
referred  to  them.  Their  size  is  also  markedly  different,  the 
pilei  being  1-3  cm.  across.  Their  stems  are  long,  creeping  and 
rooting,  and  are  covered  on  the  rooting  jyortion  with  a  fibrillose 
(omentum. 
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823.     Collybia  tuberosa  Fr. 

Syst.  .Myc.  ISL'I. 

Illustrations:     .Michael.    Fuliiei-   f.    rilzlrcuiKlc,    NO!.    II.    X«i.   SO. 
Gillett,   riianipijiiiuiis  de   Fiance.    No.    Ids. 
Cooke.   111..   IM.   U4. 

PILEFS  siiKill,  old  mm.  broad,  convex  oi-  nearly  itlaiie.  (»bluse 
oi*  subnnibonate,  even.  y;labi-(»ns  or  nearly  so,  irhidsh,  often  t'nujfd 
Kildinh  or  //dhjirisfi.  FLFSH  thin,  white.  (IIFFS  adnate,  thin, 
close,  wiiirish.  edjic  minnlely  jtubescent.  STl^.M  slender.  L' 4  mm. 
lonji'.  1  mm.  Ihick.  llaccid,  hollow,  whitish  or  reddish-tiniied,  cov- 
ered by  a  thin  white  cortinoid  jtuhernlence.  often  nearly  <>labrons 
above,  urishii/  from  a  rcdtH.sJi-hroini  or  hhirkisJi,  .sukiII  sclrrotiiun. 
S('FFI{()Tn'M  1'-.')  cm.  long',  1-L*  mm.  wide,  variable  in  shape. 
SSrOKEvS  elliidical.  i-o.o  x  L*:^.  mici-.,  smootb,  white. 

Gregarious  or  crowded.  (»ii  ih<'  remains  of  decayed  Agarics 
or  damp  humus.  Tiii-ougliout  the  State.  July-September.  Fre- 
quent. 

The  luiiei- hearing  ("ollylda  is  usually  aggregate(l  in  nundters 
<»n  the  blackened  remains  of  some  mushroom,  in  which  the  small, 
lubei'like  sderotia  are  ind»e<ided.  Occasionally,  however,  il  a]i- 
}iears  to  develoji  on  niucii  ilecayi'<[  leaf-humus  on  the  ground, 
ll    i-esendiles  ('.  <irr(il(t  in  color  and  size. 

824.     Collybia  cirrata  Fr. 

Ilpicrisis,  IS.'tCt. 

Illuslralions:      Cooke,    111..    IM.    1  I  I. 

CiHel,  rhampignons  de   i'raiu'e.    No.    l.-td. 

I'llJirs  ."')  I L'  mm.  Itroad,  soon  |ilanc  oi-  slighlly  depicssed.  nl 
IriH/tli  iiinhUU-iili,  soiiiel  lines  j»a|iillate.  sli(ilitli/  s'llkji,  loughish, 
white  or  tinged  reddisli.  l-'Ll^SIl  thin,  white.  ( i  1  LLS  adnate. 
iKirrnir,  chtM-,  wliilisli.  S'ri-].M  '1  7i  cm.  hmg.  liHrm-ni.  eipial.  some 
what  liolhiw.  Ilc.xnous,  |iallid.  lonrrtl  hi/  u  irhitr  /till rrnihnri-,  with 
a  tiltiillosf.  radiciiiing  dase.  SINMJFS  niinnie.  ell  i  |»t  ical.  >niouih. 
1  .")  \  ■_'  ;;  niicr. 

I>cc;iying  \egeialtle  mailer  in  w I>.  tlntMighuUl   the  Si;ile.      .Inix- 

Septendier.      !  nl  reijneui. 

This  little  Collybia  is  closely  related  to  <'.  t nUrriisit.  Authors 
dilVer   with    reference    to   the   presence  or   al»sence  of  a   sclei'otiuni. 
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Schroeter  (Die  Pilze  Schliesiens,  p.  645)  describes  a  small  yellow- 
ish sclerotium  from  Avhicli  the  stem  arises,  and  which  he  says  forms 
abundantly  between  the  gills  of  decaying  fnngi,  especially  HypJw- 
loma  fasciculare.  Berkeley  also  notes  that  it  is  "often  attached 
to  a  little,  yellowish,  nodular  schlerotium."  Stevenson  remarks 
that  ''it  never  has  a  radical  tuber.''  Fries,  Gillet  and  others  do 
not  mention  a  sclerotium ;  I  have  not  observed  any.  Most  authors 
agree  that  it  occurs  on  decaying  mushrgoms,  as  well  as  humus,  etc. 
It  differs  from  C.  ttthcrosa  in  its  umbilicate  pileus. 

825.     Collybia  hariolorum  Fr.     (Edible) 

Syst.  Myc,  1821. 

Illustrations:     Cooke,  111.,  PI.  150. 

Gillet,  Champignons  de  France,  Xo.  159. 

PILEUS  2-5  cm.  broad,  broadly  convex-expanded,  thin,  flexible^ 
becoming  soft  and  fiahhi/  in  moist  iceather,  even,  glabrous,  whitish 
with  a  rafescent  disk  or  altogether  rufous-tinged,  often  fading  to 
pallid- whitish ;  flesh  thin,  white,  soft.  GILLS  adnexed  or  almost 
free,  lyery  narroio,  croicded,  hollow,  thickish,  edge  entire,  collapsing. 
STEM  2-5  cm.  long,  2-3  ram.  thick,  equal  or  tapering  slightly  up- 
ward, pallid  or  tinged  rufescent,  covered  iy  a  ichite  tomentum 
which  is  thinner  toAvards  apex,  hollow,  elastic,  cartilaginous,  be- 
coming soft  when  wet.  SPORES  small,  6-7.5x3  micr.,  narrowlj^ 
oblong-ovate,  smooth,  white.  CYSTIDIA  none.  ODOR  strong  and 
somewhat  disagreeable  when  plants  are  crushed. 

Gregarious,  often  scattered,  sometimes  caespitose.  Among  fallen 
leaves  in  frondose  woods,  ju'obably  throughout  the  State.  August- 
September.     Rather  frequent. 

This  Collybia  may  be  known  by  its  soft  and  somewhat  collapsible 
texture,  the  Avhite  tomentosity  of  the  stem,  and  the  pale  rufous- 
white  or  whitish  cap.  It  has  somewhat  the  appearance  of  C.  con- 
fluciis  to  which  it  seems  related,  but  as  a  rule  it  has  a  shorter  stem, 
and  in  wet  weather,  instead  of  reviving  becomes  soft  and  fragile. 
The  figure  of  Cooke  illustrates  our  plant  fairly  well.  The  rufous 
tinge  of  the  pileus  is  apparently  more  characteristic  of  American 
than  of  European  plants. 
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Section  1  .  Manisiitioidav.  I'laut.s  partially  or  wholly  reviving 
(not  truly  {iiurescent  i.  Hygroplianoiis  or  dry.  Stem  pulverulent, 
fioccose,  tibrillose-hairy  or  Hoccose-hairy. 

The  species  placed  under  this  new  section  have  anoiiialous  char- 
acters which  ally  them  equally  with  the  genus  Marasmius.  In  fact 
this  section  and  the  section  Collybiae  under  Marasmius  contain 
species  which  intergrade  between  the  two  genera,  and  hard  and 
fast  lines  of  se}»aration  are  impracticable.  Marasinius  arcades 
might  lie  include<l  here,  as  its  flesh  is  more  like  Collybia  than  Maras- 
mius.    ('.  con-fiucns  is  an  equally  good  Marasmitis. 

826.     Collybia  confluens  I'r.     (Edible) 

Syst.   Myc.  1821. 

lllusiralions:     Hard.  Mushrooms,  Fig.  84.  p.   114.  r.Ml8. 
Cooke,  111.,  PI.  150. 
(iillet,  ("hamiiigiions  de  France,  No.  15:>. 

riLl^rs  1'-.")  cm.  broa<l,  tough,  llaccid,  convt'X-i»lane,  obtuse,  /(;/- 
(jropliaiioiis,  i-('ddislil»rown  (m<»isti,  grayish-Hesh-rolored  lo  whitish 
(dry),  subumbonate,  striatulate  wlien  moist.  FLFSH  rather  thin 
toward  stem,  almost  as  thick  as  width  of  gills,  wliite.  (ilLLS  free, 
narroir,  vcri/  croirdcd.  whitish.  STEM  r»-l(l  cm.  (or  more)  long, 
2-r>  mm.  thick,  suliciiual,  hollow  and  often  compressed,  subcartila- 
ginous.  tongh.  i<ddish  under  the  dense,  irliitish  piiht sccncc,  even, 
sometimes  gi-o.ov«'d,  (»t"teu  joined  at  base  by  ;i  Mdcccisc  myceliod  web 
whicli  s|>i-cads  among  the  leaves  on  which  ii  grows.  STORIES 
minute,  naiidwiy  pip-shajted.  4(1  x  .'1-4  niici..  white.  (^VSTIDIA 
none.  STiCKlIJ-:  CELLS  on  edge  of  ^ills  small.  (U)()iv  and 
TASTIO  mibi  r>r  sliglitly  unjdeasanl. 

Coherent  in  tnlts.  or  gregarious  in  troops  or  jtart  rings.  .\.mong 
ralh-n  h'a\eson  llie  giound.  'rhroughuin  ihcSiale.  .1  nly  <  >ctiiber. 
<  'oinnion. 

'I'iie  cojdis  ul  ihe  yiMiii^  and  old  piiei  \ary  cnMsidei'ably  ;  when 
young  they  may  l)e  almost  bay-red.  biter  becuniing  rechlish  lirow  n  to 
grayish  or  white.  Tlie  stem  is  rather  b>ng  in  p!-oportion  to  tlie 
pileus.  The  species  is  most  common  in  Irondosc  woods,  whei'c  its 
niNcelinm   loniis  a  whitish   mould  uncp  and  ainuni;   ijic  ralieii   b'a\es. 
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827.     Collybia  zonata  Pk. 

X.  Y.  State  Miis.  Kep.  24,  1872. 

Illustrations:    Hard,  Mushrooms,  PI.  14,  Fig.  81,  p.  Ill,  1908. 
White,  Conn.  State  Surv.  Bull.  15,  PL  9,  1910. 
Murrill,  Mycologia,  Vol.  4,  PI.  5(3,  Fig.  8    (as  CoUyhidium 

zonatum). 
Lloyd,  Mycological  Notes,  Vol.  I,  No.  5,  Fig.  17,  p.  43. 

PILEUS  1-2.5  cm.  broad,  convex  or  nearly  plane,  umhilicate, 
covered  with  coarse,  taicny,  densely  matted  hairs,  arranged  in 
oisciire  zones.  GILLS  free,  close,  narrow,  white.  STEM  2-5  cm. 
long,  about  2  mm.  thick,  lirm,  equal,  hollow,  covered  with  tawny 
hairs  similar  to  those  of  the  pileus.  SPOKES  broadly  elliptical, 
smooth,  5x4  micr.,  white. 

Solitary  or  subcaespitose.  On  decaying  wood.  New  Eichmond. 
August-September.     Infrequent  or  rare. 

The  dark  tawny  color,  the  zones  on  the  pileus  and  the  tibrillose- 
hairy  covering  of  cap  and  stem  distinguish  our  plant.  It  revives 
after  drying.  When  dry  the  pileus  becomes  concentrically  grooved. 
Some  think  it  is  a  large  variety  of  C.  stipitaria,  but  as  it  is  easily 
distinguished  from  that  species,  such  a  view  is  speculative.  To 
prove  this  point,  it  would  be  necessary  to  grow  one  form  from  spores 
or  tissue  derived  from  the  other.     This  has  not  been  done. 

nS^    828.     Collybia  stipitaria  Fr. 
Syst.  Myc,  1821. 

Illustrations:     Lloyd,  Mycological  Notes,  Vol.  I.  No.  5,  Fig.  15, 
p.  42.  "^  ' 

Berkeley,  Outlines,  PL  5,  Fig.  G. 
Cooke,  111.,  PL  149. 

PILEUS  small,  5-12  mm.  broad,  convex-expanded  to  plane,  ////(- 
bilicatc,  with  a  'minute  blackish  papilla  in  umbilicus,  whitish,  gray- 
ish or  pale  grayish-tawny,  minutely  and  radiately  fibrillose-hairy  or 
strigose-hairy,  radiate-rugulose  when  dry.  FLESH  thin,  submeni- 
branous,  soft.  GILLS  adnexed-seceding,  subdistanr  to  close,  nar- 
row, white.  STEM  2-5  cm.  long,  tiliform,  .5-1  mm.  thick,  equal, 
reddish-hlacl-  tchcn  moist,  whitish  when  dry,  tough,  cartilaginous, 
tubular,  instititious,  clothed  with  a  grayi»sh-white  tibrillose  cover- 
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iii<j:-  Nvlicii  .(liy.  soiuetimes  twisled-striate.  t^POKES  clliiitic-ctv  ate. 
pointed  at  one  end,  sniooili.  white,  (i-S  x  o4  niicr.     ()d<»i-  none. 

Gregarions.  On  twigs,  wood,  acorns,  etc.,  in  mixed  or  frondose 
woods.  Tlironghont  the  State.  Freqnent  and  abnndant.  -Inne- 
Oetoher. 

The  pilens  of  this  tine  little  plant  has  a  delicate  circnlar  ridge 
aronnd  the  papillate  undiilicns.  The  color  of  the  stem  changes 
markedly;  when  thrown  into  water  it  becomes  reddish  to  bhtckish, 
on  drying  the  tihrillose  covering  becomes  pale  gray  or  wliitish. 
The  margin  of  jjilens  is  often  fimbriate  from  the  minnte  strigose 
liairs.  I'cfk  has  named  a  long-stemmed  form  \ar.  srtiix.s.  This 
was  found  in  uortliern  .Michigan  on  several  occasions. 

829.     CoUybia  campanella  Pk. 

.\.    \.   Stale   .Mns.    I'.ull.    1  Hi.    1!»()7. 

Illustration:    Lloyd,  Myc.  Xotes,  ^'ol.  I,  No.  r>.  Fig.  Ki  i  proltably 
as  C.  stipitarm  var.  rohusta). 

"PILl^I'S  ()  S  mm.  l)road.  ronical  or  (■(iinpaHUhitc  with  a  papilla 
at  the  apex.  co\'ei('(|  with  c(»arse  aj»pressed  or  detlexed  strig(»se 
hairs,  dark  iawii\.  <!ILLS  ascending,  moderately  close,  wliitish. 
STEM  'l-'.\  cm.  long.  1  mm.  thick,  institilious,  tirm,  ecpial.  tloccose- 
hairy,  coloreil  like  the  pilens."  Sjtores  elliptic-oval,  smooth,  7-S  x  'A  i 
micr..  wliite. 

( Jregarioiis.  Oii  (](':[i]  and  dry  twi^s  of  aihoi-  \ilae.  Hitiigh- 
ton.     .\ngusi. 

.My  s|if'cjiiiciis  wcic  idciit  i  liccl  l»y  I'cck.  whose  description  is  re- 
piodnced.  The  |)lanl  has  the  appearance,  like  all  of  this  section, 
of  a  Marasiiiius.  It  dilVers  from  ('.  sliititariti  in  its  jtersistent  coinc- 
caiiipaiinlate  cap.  a  chaiacter  retained  w  hen  dried,  'i'he  dai'k  tau  ny 
color  also  remains  uniform  on  the  cap  and  stem  i)\'  the  di'ied  speci- 
nn'us.  The  tloccose  st  i-igose  coNcring  of  the  stem  is  thick  and  I'on- 
colorous.      Its   haliilat    seems   to   he  exclusively   ou   cedar   twigs. 

830.     Collybia  lacunosa  l*k. 
.\.    \.  Stale   Mns.    Ke|i.  "Jii,    I  sT  I    i  as  Trichol ai. 

I'liJ.rS  Si.')  mm.  Iir(>a<l.  convex  then  expandeil.  i\\\ .  Iinniinsr, 
densely  fui'fnraceoiis.  sometimes  sulcale  si  riale  to  iiigose.  siil/ih  iir 
i/rlhiii-    In    iinlili  iii/rlloir.      <'ilIJ-S    adnale    to    ■^ulHlrcuii'eiil,    rather 
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broad,  distant,  thick,  sometimes  intervenose,  white,  edge  pruinose. 
STEM  2-5  cm.  long,  about  2  mm.  thick,  firm,  tough,  solid,  equal,  in- 
stititious,  floccose-scaly  or  furfuraceous,  sulphur  or  pallid-yellow. 
SPORES  broadly-oval,  or  subgiobose,  granular-punctate,  8-10  x  6-7 
micr.  STERILE  CELLS  on  edge  of  gills,  subcylindrical.  rounded- 
subcapitate,  about  45-50  x  9  micr. 

Solitary  or  scattered.  On  fallen  branches  and  decaying  wood, 
in  mixed  woods  of  coniferous  regions.  Marquette,  Bay  View, 
New  Richmond.     August- September. 

The  attractive  color,  the  tough  texture,  furfuraceous  to  floccose 
covering  of  cap  and  stem  distinguish  this  species  easily  from  all 
other  Collybias.  The  plant  has  occasionally  been  wrongly  iden- 
tified as  Lcntinus  clirysopeplos  B.  &  C.  Its  texture  is  doubtless 
very  similar  to  Lentinus  and  Panus,  but  it  lacks  the  arid  gills  of 
those  genera.  The  description  of  Omphalia  scahrmscula  Pk.  also 
fits  our  plant  rather  closely,  but  if  it  were  that  species  it  would 
be  far  removed  from  Omph<iUa  umhellifera  to  which  Peck  at- 
tached O.  scabriuscula  as  a  variety.  The  gills  have  a  tendency 
to  become  decurrent,  and  if  referred  to  the  genus  Omphalia  the 
plant  would  become  0.  hicunosa.  In  many  respects  it  is  an  anomal- 
ous mushroom,  half-way  between  Omphalia,  Collybia  and  Panus. 

Mycena  Fr. 
(From  the  Greek,  mi/kes,  a  fungus.) 

White-spored.  Stem  cartilaginous,  slender,  hollow.  Pileus  thin, 
conic  or  sub-cylindrical  at  first,  then  campanulate,  margin  at  first 
straight  and  applied  to  stem.  Gills  adnexed  or  adnate,  not  decur- 
rent, sometimes  uncinate. 

Epiphytal,  lignicolous  or  terrestrial,  putrescent,  small  or  minute 
plants ;  separated  from  Collybia  by  the  uuexpanded,  bell-shaped 
pileus;  from  Omphalia  by  the  non-decurrent  gills;  and  from  ^Maras- 
mius  by  their  non-reviving  consistency.  The  genus  is  a  large  one. 
Many  species  are  probably  edible,  but  because  of  their  small  size 
most  of  tliem  yield  very  little  substance.  Peck  (N.  Y.  State  Mus. 
Bull.  1G7.  191o)  reports  JA  splcudidipcs  Pk.  as  poisonous.  They 
correspond  to  Xolanea  of  the  pink-spored  group,  and  Galera  of  the 
ochre-spored  group.     The  genus  is  of  great  interest  scientificalh\ 

The  PTLEFS  is  eitlier  conical  at  first,  or  parabolic-cylindrical,  or 
ovate.  On  opening  it  usually  remains  canipanulate,  except  in  a  com- 
paratively small  number  of  species  in  which  it  often  develops  a  mark- 
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ed  umbo.  In  certain  species  like  .M .  itclidii'tJiiini.  M.  imni,  M.  cohaer- 
ens,  M.  galcriculata,  etc.,  Tlie  iiiatiiic  pilcus  usually  exjtaiuls  like  that 
of  Collybia,  and  the  margin  may  even  heconie  recnived ;  this  is  nun-e 
often  true  of  the  larjicn-  species.  The  tendency  however  for  the 
pileiis  to  remain  conical  (»!•  (•(tnic-camitanulatc  \'nr  (juite  a  time  is 
due  to  the  position  of  the  mar<;in  of  the  youn^' cap  on  the  stem ;  the 
jijrowth-tensions  in  sncli  cases  <1()  not  easily  i-aisc  the  nuirjiin  ont- 
wai-d.  except  in  ilic  more  llcsliy  and  lar^^cr  ca]:s.  The  cajts  may  he 
very  fragile  or  (piite  tonjih.  usually  very  thin  or  memhramtus  in  the 
smaller  species.  The  traiiKi  of  the  mature  ]>ileus  is  com])ose<l  of 
large,  vesiculose  cells  with  a  more  oi-  less  differentiated  cuticle  of 
various  structures.  The  color  of  ihe  caps  is  often  \('ry  delicate. 
red,  blue,  yellow,  brown,  jiray  and  white  beinj;  found  in  the  \aiions 
shades  and  tints.  The  surface  is  usually  jilabrous  and  siriatnlate 
on  The  margin.  The  (JILLS  are  aduexed  or  aduatc.  sometimes 
running  down  the  stem  by  a  short  tooth,  and  in  M.  ni1</aiis  becom- 
ing somewhat  decurrent  as  the  })ileus  expands.  In  some  sjiecies 
they  are  i>ure  white,  in  others  they  become  slightly  ashy  or  liesh 
color  in  age,  and  in  a  few  cases,  like  M.  lenjana  and  M.  pcJianthina, 
are  brightly  colored.  There  are  ('VSTII)IA  ]»resent  in  a  nund)er  of 
species.  In  one  giouji  i  Caloditnlcs  i  lln'sc  aic  colored  and  hen«-e 
the  edges  of  the  gills  where  they  occtir  have  the  corresponding 
color.  In  others  the  cystidia  are  hyaline  or  colorless.  They 
may  be  \vv\  uuiiicrous  on  both  sides  and  edges  as  in 
M.  cohacrenH  and  .1/.  Iraj<ni(i,  in  which  s]»ecies  they  give 
the  color  to  the  enlir*'  sui-face  of  the  j^ills;  in  .)/.  titnuil- 
hoidcs,  M.  dissUicns  and  .1/.  polj/firdiinni  \ar.  alhiihis,  tiiey  are 
hyaline.  In  some  the  cystidia  aic  lonml  only  <»n  the  edge 
and  are  then  referred  to  as  slnih  ((lis,  es|iecialiy  it'  of  dill'ei-eiit 
shape  I'loin  liie  <tliiers.  e.  g..  I/,  al Lali ini .  I/.  /kiI iifira in ini  and  1/. 
metatus.  In  these  s|)ecies  the  siia|»e  of  the  cystidia  vai'ies  consider- 
ably— they  may  be  flask  shaped,  lanceidate,  jteai- sliaped.  sac  shaped, 
<»r  hair  like.  In  some  species  no  cystidia.  or  only  a  feu  scattered 
ones  occur;  e.  g..  1/.  jidliriciildhi ,  I/,  /tnid  and  1/.  <  jii  jihri/iiid.  It 
is  an  open  (piestion  whether  the  nnndieis  or  shapes  do  not  vary  to  a 
considerable  exieni  in  a  species.  The  S'i'll.M  in  each  of  the  dillereiii 
groups  has  quite  distinct  cjiaiaclei's.  and  these  are  the  most  c.mveni- 
eiit  nu'ans  of  disi  inguishing  t  lie  species.  Soum'  stems  exutle  a  colui'ed 
juice,  olhei's  are  \iscous;  the  base  is  sonu'limes  attached  by  a  disk, 
and  at  oiIht  limes  it  peneiiales  the  snlislraluni  liv  a  hairy,  rout  like 
<'Xtension.  It  may  he  lirni.  tragile  or  llaccid.  The  interior  is  mostly 
luludar,  and  the  rind  is  carl  ilagiiious.     The  surface  nuiy  lie  ;:labrous. 


780  THE   AGARICACEAE    OF   MICHIGAN 

horny  and  8hiniiig,  or  dtill  opaque  and  jn-ninose  or  hairy.  It  is 
delicate  and  filiform  in  the  smaller  forms.  The  SPORES  with  very 
few  exceptions  are  smooth.  It  seems  to  be  a  marked  characteristic 
of  this  genus,  tliat  the  immature  spores  are  easily  loosened  when 
sections  of  the  gills  are  mounted  in  water.  The  result  is  that 
abundant  immature  spores  are  present  in  a  mount,  and  great  care 
must  be  taken  to  get  the  measurements  from  mature  spores.  The 
immature  spores  are  usually  delicately  punctate-granular  or  ir- 
regular in  shape  but  practice  will  soon  make  the  observer  properly 
discriminating.  The  spores  of  ditferent  species  vary  from  spherical 
to  oval  or  elliptical,  and  are  white  when  deposited  in  a  mass. 
In  J/.  lasiospeiDia  the  spores  are  rough  with  short  knobs.  The 
ODOR  of  some  species  is  alkaline  or  nitrous,  sometimes  of  radish, 
and  when  collecting,'  it  is  well  to  test  the  fresh  plant,  since  the 
odor  may  disappear.  If  the  plants  are  kept  in  a  tight  box  till  one 
gets  home,  the  odor  is  often  very  marked  on  opening  the  box. 
Omission  to  test  for  the  odor  may  make  it  difficult  to  identify  the 
plant  correctly. 

Mycenas  may  be  found  from  early  spring  until  the  late  autumn. 
They  are  usually  gregarious  or  caespitose,  and  the  wood-inhabiting 
species  often  form  dense  clusters  of  individuals.  ]\Iany  are  quite 
small,  and  are  hidden  among  leaves,  sticks  and  grass.  The  caps 
of  others  reach  a  size  of  one  or  two  inches. 

The  genus  was  divided  by  Fries  (in  Hymen.  Europ. )  into  nine 
sections,  largely  with  reference  to  the  characters  of  the  stem. 
These  divisions  have  been  found  so  fundamental  and  satisfactory 
that  most  later  mycologists  have  followed  the  Friesian  arrange- 
ment. The  nine  sections  are  characterized  in  the  key,  and  in  the 
text  following. 

Key  to  the  >> pedes 

I.  Stem  with  a  colored  or  milky  juice,  (Lactipedes)    (A). 

I.  Stem  without  colored  juice.  II. 

II.  Stem  viscous,    (Glutinipedes)    (B). 

II.  Stem  not  viscous,  III. 

III.  Base  of  stem  dilated  into  a  disk  or  bulb;   pileus  white  or  delicately 

tinted,   4-10   mm.   broad,    (Basipedes)    (C). 

III.  Base  of  stem  not  with  abrupt  bulb  or  disk,  IV. 

IV.  Edge   of   gills    darker-colored     from     colored     cystidia,     (Calodontes) 

(D). 

IV.  Edge  of  gills  not  of  a  different  color,  V. 

V.  Stem  inserted  by  the  naked  base  on  the  wood,  leaves,  etc.,  from  which 

it  grows,    (Instititiae)    (E). 

V.  Stem  attached  by  a  villose  or  fibrilose  more  or  less  rooting  base,  VI. 

VI.  Gills   remaining   clear   white;    mostly   on   the   ground;    pileus    rarely 

above    1    cm.    broad,    white    or    brightlv  colored,    (Adonidae) 
(F). 
VI.         Gills  tending  to  ashy,  fuscous  or  flesh  tints  in  age,  VII. 
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VII.       Stem    firm,    rigid:    mostly    on    wood    and    usually    caespitose.    (Rigi- 
pedes)    (G). 

VII.  Stem  not  markedly  firm  or  rigid,  YIII. 

VIII.  Stem    fragile,    slender;    pileus    hygrophanous;    plants    often    odorous, 

(Fragilipedes)    (H). 
VIII.     Stem  flaccid,  filiform;  pileus  not  hygrophanous;   on  the  ground,  mos- 
ses,  mossy  logs,   etc.,    (Filipedes)    (I). 

(A)      LACTIPEDES 

(a)     Edge   of   gills   deeply   colored,    provided   with    red     to    dark-purple 

cystidia;  juice  dull  red.     832.     .If.  sangtiinolcnta  A.  &  S. 
(aa)     Edge  of  gills  not  differently  colored.     Juice  reddish;    margin   of 

pileus  crenate;   pileus  and  gills  soon  stained.     S31.     M.  haemato- 

l>(i  Fr. 

(B)      GLUTINIPEDES 

(a)      Pileus  and  stem  both  with  a  more  or  less  viscid  thin  pellicle, 
(b)     Pileus,   stem   and   gills  bright   orange-yellow;    caespitose;    pileus 

2-4  cm.  broad.     833.     M.  leajana  Berk, 
(bb)     Colored  differently,  smaller. 

(c)     Gills  at  length  decurrent;   pileus  convex,  umbilicate,  4-10  mm. 

834.     M.  vulgaris  Fr. 
(cc)     Gills  at   most  with   decurrent    tooth;     pileus    conic-campanu- 
late,  obtuse, 
(d)      Stem  slender,   0.5-1   mm.   thick,   elongated. 

(e)     Stem  yellowish;  spores  8-10  x  4-5  micr.     835.     A/,  rpiptery- 

(jia  Fr. 
(ee)      Stem    brownish;    spores    broader,    8-9    x    5-6    micr.     835. 
M.  epi/jtcii/gia  var.  B. 
(dd)      Stem   yellowish,    1.5-2   mm.   thick,   not   long;    spores   9-10  x 
6-6.5  micr.         M  .  ■.•  *  ■      '  ^•'  '  *"    ■'^ 

(aa)     Pileus  without  a  viscid  pellicle;  stem  viscid,  slender. 

(b)     Pileus,    stem    and    gills    white;    spores    7-9    x    5    micr.     836.     M. 

cldvicularis   Fr.   var.   (ilha. 
(bb)     PileHS,  stem  and  gills  yellowish;   spores  11-lL'  x  7-8  micr.     836. 
M.   rUivicVldris  var.    lutcii)is. 

(C)      HAS!  PEDES 

(a)      Base  of  stem   attached   by   a   fiat,   orbicular   disk   to   fallen    leaves, 

twigs,  etc;   gills  free.     837.     M.  sti/lolxitrs  Fr. 
(aa)      Base  of  stem  attached  l)y  white  radiating  hairs,  forming  a  fioccose 
bulblet. 
(b)      Pileus    and    stem    beset    with    minute    glanduhir    |);irticles;    gills 

close.     838.     M.  rri/stallinu  Pk. 
(bb)      Pileus   glabrous,    pellucid-striate;    gills   distant,    tliick.     839.     M. 
cihiniiirs   Fr. 

(I))      CAI.ODO.NTES 

• 

(a)      PileuH    2-6    cm.    broad,    at    length    fully    expanded;    gills    vioUt    to 

brown;  stem  3-5  mm.  thick.     840.     ,1/.  pi  Uanthiiui  Fr. 
( aa )      I'ileus  conic-caiiipuiiulate,  less  then  2  cm.;   stem  fiiliftinii 

(b)      Pileus   and    stem    violet,   rosy   or   purple-tinged,    becoming    paler; 
pileus    striatulate. 
((•)      Gills    tinged    tiesli    color.    eilg»'    deepercoiored ;    sporj's    oblong- 

eiliptie.      ,S41.     M.  rosrlhi  Fr. 
(cc)      Gills    white,   edge   purpli.sh;    spores   subglobuso.     842.     M.   pur- 
pun  iifus<  It  Pk. 
(hi))      Pileus    livid  gray,    grayish  l)r<i\vii    or    dark  brow  ii ;    edge    of    gills 
purplish-brown. 
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(c)     Pileus  striate   (moist),  hygroplianous;  stem  fragile.     M.  capil- 

laripes  Pk. 
(cc)     Pileus  not  striate  nor  hygrophanous;  stem  toughish.     843.    M. 

denticulata  Pk. 

(E)      INSTITITIAE 

(a)     On  the  bark  of  living  tree  trunks;   common  on  shade  trees;   gills 

broad.     844.     M.  corticola  Ft. 
(aa)     On   fallen   leaves   in   woods;    stem  hairy;    gills  narrow.     845.     M. 

setosa  Fr. 

(F)  ADONIDAE 

(a)     Pileus  2-5  cm.  broad,  thick,  rose  color  to  pale  lilac;  odor  of  radish. 

846.     M.  pur  a  Fr. 
(aa)     Pileus   usually   less   than    2    cm.    broad.     Pileus,    stem   and    gills 
entirely  white;    small;    gills  rather  broad,   subdistant. 
(b)     Stem    at    first    minutely-pulverulent;    pileus    papillate    on    disk. 

847.     M.  minutula  Pk. 
(bb)     Stem  glabrous,  pellucid;  pileus  not  papillate.     848.    M.  immacu- 
lata  Pk. 

(G)  RIGIPEDES 

(a)     Pileus  bluish  at  first,  5-12  mm.   broad;    stem  grayish-brown.     855. 

M.  cyaneohasis  Pk. 
(aa)     Pileus  not  bluish,  larger,  1-4  cm.  broad, 
(b)     Gills  brown  from  the  brown  cystidia;  stem  horny,  shining,  dark 

brown.      (See   46.     Marasmius   cohaerens) . 
(bb)     Gills  not  deep  brown, 
(c)     Gills  assuming  an  incarnate  tinge  in  age;  stems  rufous-brown 
downwards;  odor  and  cystidia  lacking.     849.    M.  galericulata 
Fr. 
(cc)     Gills  usually  cinerascent  in  age. 

(d)     Pileus  some  shade  of  gray  or  almost  white, 
(e)     Odor  nitrous;   cystidia  abundant  on  sides  of  gills;   pileus 
white  to  pearl-gray.     853.     M.  polygramma  Fr.  var.  alhida 
Kauff. 
(ee)     Odor  not  nitrous, 
(f)     Pileus  1-3  cm.  broad,  dark  ashy  to  pearl-gray;   cystidia 
few;    gills    not    with    decurrent    tooth.     852.     M.    para- 
holica  Fr. 
(ff)     Pileus  0.5-2  cm.  broad,  dark  ashy; gills  uncinate;   spores 
tubercular-rough.     854.     M.  lasiospervia  Bres. 
(dd)     Pileus  dark  fuscous  or  dark  brown,  2-4  cm. 

(e)     Gills  subdistant,,  with  cystidia,  rather  broad  but  narrowly 

adnexed.     851.     M.  excisa  Fr. 
(ee)      Gills   crowded,   narrow;    whole   plant   brownish-fucescent, 
dark.     850.     M.  inclinata  Fr.  var. 

(H)      FRAGILIPEDES  * 

(a)     Odor  alkaline  or  nitrous  in  fresh  plants. 

(b)     Stem  lubricous;   spores  symmetrically  elliptical;   pileus  grayish- 
brown  to  grayish-umber  (moist).     856.     M.  alcalina  Fr. 
(bb)      Stem  not  lubricous;   usually  gregarious,  not  very  caespitose. 
(c)     Pileus  glaucous-pruinose   when   dry,   soon   grayish-white;    gills 

not  decurrent  by  tooth.     859.     M.  leptocephala  Fr. 
(cc)     Pileus  not  glaucous. 

(d)     Gills  adnate  with  tooth;    odor  strong;    pileus  dark  fuscous- 
gray  (moist).     857.     M.  ammonittca  Fr. 
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(dd)     Gills  not  uncinate;   odor  weak,  evanescent;   among  mosses 

and  grasses  in  wet  places.     858.     M.  metata  Fr. 
(ddd)     Cystidia  abundant  on  sides  of  gills.     (Not  identified), 
(aa)     Without  nitrous  or  alkaline  odor. 

(b)     Cystidia  numerous  on  sides  of  gills;  pileus  5-15  mm.  broad, 
(c)     Pileus  tending  to  convex,  brownish  to   umber    (moist) ;    stem 

white.     860.     M.  flissilinis  Fr.  var. 
(cc)     Pileus  conic-campanulate.  fuscous-cinereous;   young  stem  and 
pileus  bluish-blackish-gray.     862.     M.  atroalboides  Pk. 
(bb)     Cystidia  none  on  sides  of  gills. 

(c)     Pileus  1-2.5  cm.,   with  smoky-fuscous  umbo;   stem  1.5-2.5  mm. 

thick,  short.     861.     M.  atroaJha  Fr. 
(cc)     Pileus  5-15  mm.,  conic-campanulate,  brown  tinged  lead  color; 
stem  very  long,   filiform;    on   sphagnum.     863.     M.  praelonga 
Pk. 

(I)     FILIPEDES 

(a)     Plants   with   bluish,    reddish    or   yellowish    tints;    small    and    very 
slender. 
(b)     Base  of  stem  adorned  with  blue  hairs  or  mycelium  threads.     865. 

M.  cyanothrix  Atk. 
(bb)     Without  any  blue  tints. 

(c)     Gills  somewhat  flesh-color,   uncinate;    pileus   rufous-yellowish; 

on  wood.     866.       AT.  subincarnata  Pk. 
(cc)     Gills  yellowish,  not  uncinate. 

(d)     Spores  7-9  x   3-4  micr. ;   pileus  orange-red  to  bright-red,  2-6 

mm.  broad.     868.     M.  acicula  Fr. 
(dd)      Spores  7-8  x  5-6  micr.;   pileus  dull-red  to  yellow,    5-12    mm. 
broad.     867.     M.    i)ulcherrima   Pk. 
(aa)     Plants  without  any  bright  colors. 

(b)      Gills  attached  to  a  collar  at  the  stem.     864.     M.   colJariuta  Fr. 
(bb)     Gills  not  attached  to  a  collar;   small  and  very  slender  plants, 
fuscous, 
(c)     Gills  free,  crowded,  white.     M.  filopcs  Fr. 
(cc)     Gills  not  free. 

(d)     Gills  broadly  adnate,  distinct.     M.  dehilis  Fr. 
(dd)     Gills    attenuate-adnexed,    subdistant;     pileus    brownish    to 
livid  ashy.     M.  vitilif;  Fr. 

S(cli</ii  I.      L(i<H  jxdi  s.      I'Mcsli  exuding  a  juice  when  Itiokcii  ;  slciii 
rool  iii^.  Hot  \  iscid. 

831.     Mycena  haematopa  !■  i . 
S\s.  .Mvc.  ISL'I. 
1  lliist  ra  I  inii>  :      I'lics.   Ifoiics.   I'l.  >:'..   I'iu.    1. 

Cnukr,    III..    I'l.     Hi-J. 

(lillcl.    < 'liaill|ii;ill()ll.'^    <lr    I'lailtr.    .No.     I.'dl. 
Aikiiisnii.   .Miisliinoiiis.    I'i^'.    nil).   |..    Iiitt.    I'.IIIO. 
Ilar.l.  .Miishr.M.iii.v.  I'i;,r.  ;i(i,  |,    i-j;;.   ||mi,^. 
Marshall.  Tlic  .Miislir(M.iii   IJuuU.   i'l.  .'.T.  o|..  p.  !»:',. 
Comi.   Slate  (mm)1.  iS:   Nat.   Hisi.   Siirv.    Hull..    N(t.    1."..    I'l.    10. 
l!Hn. 

I'llJirS    I  :;  «  HI.   iu'oatl.  al    tiist    nairuw    t-lliptical   llicn   (auipauu 
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late,  obtuse,  at  tirst  piirplish-iiiaiooii  then  livid  reddish  or  ]»alei\ 
giabrons,  striate,  stained  darker  in  age;  the  sterile  margin  extends 
beyond  the  gills  and  is  crenate.  FLESH  thin,  bleeding  tcJiea  <Ht. 
GILLS  narrowly  adnate,  ascending,  narrow,  subdistant,  whitish 
soon  reddish-stained,  edge  flocculose.  STEM  4-8  cm.  long,  1.5-3  mm. 
thick,  rigid,  fragile,  hollow,  white-pruinate  when  young,  at  length 
glabrous  except  the  hairy  base,  even,  rufous-tinged,  exuding  reddish 
■jniee  when  broken.  SPOKES  elliptical,  8-10  x  5-G  niicr.  (few  larger) , 
smooth,  white.  CYSTIDIA  none.  Hterile  eells  on  edge  of  gills 
numerous,  with  swollen-ventricose  base  and  tapering  ta  a  narrow 
acuminate  point,  about  5(1  micr.  long.     ODOIJ  and  TASTE  mild. 

Caespitose  or  subcaespitose,  sometimes  confluent,  on  decaying 
wood.  In  frondose  and  coniferous  woods  throughout  tlie  State. 
June  to  September.     IJather  frequent. 

Known  b}'  the  reddish  juice  of  the  flesh,  the  crenate  flaps  on  the 
margin  of  the  cap  and  the  caespitose  habit.  The  juice  is  not  always 
equallj'  abundant  depending  on  weather  and  vigor  of  plant.  All 
the  parts  of  the  plant  become  stained  darker  reddish  in  age.  Fries 
does  not  mention  the  striations  on  the  cap,  which  are  sometimes 
quite  marked. 

A  variety  occurs  on  hemlock  logs  whose  pileus  is  often  markedly 
umbonate,  at  first  striate,  very  rugose  striate  in  age,  its  margin 
scarcely  crenate.  The  gills  at  length  secede  and  renmin  attached 
to  eacli  other  behind  by  a  false  collar,  often  very  veiny  and  staining 
reddish  after  being  bruised.  The  stem  and  cap  also  l)ecome  reddish- 
stained  from  the  watery  juice  contained  in  the  flesh.  The  juice 
itself  seems  uncolored  but  causes  the  bruised  parts  to  assume  the 
reddish  stains.  The  base  of  the  very  caespitose  stems  is  imbedded 
in  cracks  in  the  logs  and  is  strigose  with  white  hairs.  It  was  col- 
lected during  several  seasons  at  New  Riclimond.  It  occurs  in  dense 
clusters.    The  spores  are  like  those  of  M.  haematopa. 

832.     Mycena  sanguinolenta  Fr. 

Syst.  Myc,  1821. 

Illusti-alions:     Fries,  Icones,  IM.  83,  Fig.  3. 
Cooke,  111.,  V\.  1(53.  Fig.  1. 

PILIOrS  small,  4  ('»  mm.  bioad,  soft,  campanulate,  obtuse  or  sub- 
umbonate,  striate,  glabrous,  ]»ale  reddish  then  fuscous.  FLESH 
membranaceous.  (ilLLS  nari-owly  adnate,  broader  in  front,  sub- 
distant,    rufous-tinged,    edge    dark    par  pie.     STEM    4-8    cm.    long^ 
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filiform,  flstulose,  liaccid,  soft    glabrous,  myeelioid.  pallid  or  pale 
rufescent,  exuding  reddish  juic\j  when  broken.    SPORES  8-11  x  4-5 

iiiicr.,  lon<ii:-elliptical.     Sterile  cells  on  edge  of  <!;ills  numerous,  en- 
lar<;ed  below,  tapering  to  a  point  above,  about  :>0  micr.  long. 

On  the  ground  among  leaves  in  frondose  and  luix^'d  woods,  some- 
liiiH's  ill  tamarack  swaiiijis.  'riii-dugJKmt  ilic  Stale,  .hint' S('])i('iii- 
bcr.      liifre(iuent. 

This  little  Mycena  is  smaller  tliaii  I/.  Ikk  imifojKi  and  larks  the 
cieiiatc  margin  of  that  species.  It  has  a  somewhat  dillerent  lial) 
itar.  is  \(m-v  soft  and  slender  and  when  young  the  caji  is  dark  red. 
It  is  icadiiy  distinguished  from  !/.  iKhiiKihjpd  by  tlic  cohncd  edge 
of  the  gills.  Stevenson  says  it  is  common  in  (Ireat  liritaiii.  Imii 
with  us  it  occnis  i-ather  seldom,  and  i)refers  the  iioitliern  area. 

Scrtioii  II.  <lliiliiiiii('il(  s.  Stem  \iscid.  without  juice;  gills  at 
length    uncinate. 

833.  Mycena  leajana  Berk. 

Hooker.    London    .louinal.    \'ol.    I  \'.    p.   ;5(HI. 

Illnstiations:      Hard.   .Miishi(.oms.   Fig.  !tl,   p.   JL'T.    IIHIS. 

Conn.  State  Oeol.  ic  Nat.  Hist.  Jiull.  \o.  l.").  PI.  11.  l!ll(i. 

I 'ILEUS  2-.'!  cm.  broad  i  rarely  larger),  convex.  siibe\|»anded.  iiiii- 
bilicale,  corrrctl  h//  <i  louf/li,  risciil,  onuif/c  scjiardhlr  iittirlc,  shining 
\\lien  iiioisi,  glabi-(»us.  I''iJ]SIl  rather  thick,  livid  whit  isli.  (Jli-LS 
adnate.  Itecoiiiing  sinuate,  latlier  iiaiiow.  dose,  ihickisli,  \»•llowi^ll 
to  pah'  orange,  ''/'/'  itdilisli  In  rt miill ion.  STIIM  i'.  7  cm.  bmg, 
L'  I  mm.  thick,  etpial,  excii.  hollow,  tonghcait  ilagiiious.  viscid,  at 
tirst  yellow  ami  covered  by  oiaiige  sciii-ry-jiulNcruleiice.  varying 
below  tostiigose  I  oineii  I  mil  at  times,  allaclied  by  ail  orange  cobned 
mycelium.  Sl'(>i;i]S  ell  ipl  ic  oblong.  S '.l..")  \  .".  (i  initr.,  smooth,  dent 
ed  (Ml  one  si(h'.  ('^'STIIMA  none ;  .s/< /•//(  rr//.s-  on  ami  near  the  edge 
of  the  gills,  niimefoiis,  reiblishora  ii;4e.  about  !."•  iiiicr.  long,  api 
ciilate. 

('aespilose  on  bi^s.  bianrhes  and  sliiiii|is  in  fitnidose  and  conirfr 
woods.  TliioiiLihoiil  the  Stale.  .iiilv  Se|ileiiilM'r.  iialiier  tie(|m'iil. 
espeeially   in    (he  iioitli. 

This    is   a    striking:   and    bfanlirnl    s|M'(ies.   easilv    reco^n  j/cd    at    a 

distance    by    the   ledd  i^li  mange   color   ot    the   latliei-   deiiM-   clusters. 

Tin-  ca|i   ol'leii    fades   to  a    livid  Ian    and    linally    lo   a    whitish    color, 

and  then  develops  sliialions  on   the  margin.     This  species  <loes  not 
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seem  to  be  closely  related  to  other  Myceuas,  and  its  position  here 
is  uncertain.     It  belongs  more  nearly  to  Heliomyces. 

834.     Mycena  vulgaris  Fr. 

Syst.  Myc,  1821. 

Illustrations:     Cooke,  111.,  PL  191. 
Berkeley,  Outlines,  PI.  6,  Fig.  4. 
Atkinson,  Mushrooms,  Fig.  9,  p.  97,  1900. 

PILEUS  5-15  mm.  broad,  convex  to  subexpanded,  subviscid  when 
moist,  pale  grayish-brown  to  fuscous,  umMlicate,  striatulate  to  um- 
bilicus, somewhat  darker  in  center,  soft,  fragile,  sometimes  papillate 
on  center.  FLESH  membranaceous,  subhygrophanous.  GILLS 
hroad  behind  and  suhdeciirrcnt,  subdistant,  thin  but  sometimes 
thickish,  often  venose,  white  then  grayish-white.  STEM  2-5  cm. 
long,  1-1.5  mm.  thick,  cartilaginous,  toughish,  hollow,  glabrous, 
somewhat  rooting,  very  viscid  when  moist,  straight  or  flexuous, 
equal,  even,  pallid  brownish  or  grayish.  SPORES  broadly  ellip- 
tical, 6-8x4-5  micr.,  smooth,  white.  CYSTIDIA  and  STERILE 
CELLS  none,  or  few.  BASIDIA  slender,  30  x  5  micr.,  clavate. 
ODOR  and  TASTE  none. 

Caespitose  or  gregarious.  Attached  to  pine  needles,  leaves  and 
sticks  in  conifer  or  frondose  woods,  so  far  only  in  the  coniferous  re- 
gions of  the  State.  New  Richmond,  Marquette.  August-Septem- 
ber. 

Mycena  vulgaris,  except  for  its  viscidity,  would  be  looked  for 
under  the  genus  Omphalia.  Fries  describes  the  pileus  as  "de- 
pressed," but  it  usually  has  the  umbilicate  character  in  our  plants, 
and  is  practically  an  Omplialia  with  broad,  subdecurrent  gills. 
Authors  differ  widely  as  to  size  of  spores.  Massee  and  Karsten 
(Stevenson's  British  Fungi)  give  the  measurements  very  small, 
4-5  x  2  micr.,  while  Schroeter  says  they  are  9-11  micr.  long.  This 
discrepancy  shows  tliat  these  authors  were  dealing  with  different 
species.  American  authors  do  not  give  any  spore  measurements. 
When  young  and  moist  the  pileus  is  quite  viscid,  but  soon  dries. 
The  species  is  often  very  abundant  under  favorable  weather  condi- 
tions in  the  localities  where  it  occurs. 
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835.     Mycena  epipterygia  Vv. 

Syst.  Myc,  1821. 

Illusti-ations:     Cooke,  111.,  PI.  208. 
.  Patoiiillard,  Tab.  Aiialyt.,  No.  215. 
(iillet.    Champignons   de   France,    No.   462. 
Atkinson,  Ainslnoonis.  Fig.  9G,  p.  OC,  1900. 
Hard,  Mnsh rooms,  Fig.  90,  p.  129,  190S. 

Var.  A.  PILEUS  1-2  cm.  broad,  conic-ovate  then  campanulate 
or  snbliemispherical.  obtnse,  suhriscid  by  a  thin,  separal)le  pellicle, 
liygi-o]iliaii(»ns,  at  first  ycllowish-gi-ay  tJirn  (/rai/  to  fuscous,  gla- 
biniis,  snialc  on  the  margin  which  is  at  tirst  straight.  CiTLLS 
arcuate  adnexed,  uncinate,  rather  broad,  ventricose,  snbdistant. 
wliiiisli  ;it  tirst,  grayish-rnfescent  in  age,  edge  entire.  STEM  1-5 
cm.  long,  i  linn,  thick,  yellowish  or  i)elhicid  i>ale  yellow,  toin/Ji, 
e(|nal,  straight  or  tlexnous,  tubular,  sometimes  twisteil  or  coni- 
jiressed,  rise  id  hi/  (i  thin,  separable  pellicle,  rooting.  SPOIII']S 
liroadly  ellijjtical.  9  1(1x0-0.5  micr.,  smooth,  obtuse,  white. 
CVSTIDIA  none.  ODOK  none  or  slightly  farinaceous.  UASIDIA 
attenuated  dowiiwar<l,  clavate,  45  x  G-7  micr.,  l-s]>ored, 

( )n    llic  ground    in    low.   elm    woods.     Detroit.     October. 

I''oini  lj/pi(<il.  This  is  a  much  more  slender-stemmed  jtlanl,  de- 
scribe<l  and  illustrated  by  Atkinson  and  IIar<l.  The  i)ileus  is  elon- 
gated-conical at  first  and  the  stem  filiform.  The  colors  are  similar 
to  Vnv.  A.  r  have  seen  this  form  rathei*  f!-e(]Uoutly  in  uoi-tluMu 
Michigan,  but   have  no  notes  on  il. 

V;ii'.  I!.  I'llJOrS  5-S  mm.  l>road.  olUusely  conic camiiauulate. 
glabrous,  uitli  a  riscid,  sijxinihle,  tit  in  pellicle,  obscurely  striatn- 
late,  (/rai/i.sli-l)roirn.  (1I!J>S  adnate  arcuate,  uncinate,  raliier  uar 
row.  sultveiit  i-icose,  iihilr.  in  lerxcuose.  S'i'll.M  fililonii.  .".  S  cm. 
long,  <i.5  mm.  thick.  e(|nal,  riscid,  llaccid.  siiiuing.  glalu-ous,  even, 
juuiuose  :il  apex,  pallid  irilli  hroirn  liinjr.  ro<iting  and  mycelioid 
at  base.  SI'(>I,'I",S  l)roadly  elli|ili(;il.  S  It  \  5  ti  mici-.,  smooth,  ob- 
tuse, while.  CVSTil>l.\  none.  I5.\SIIHA  ;il)out  _' I  micr.  lonu'. 
<)|K>|;   nolle  (tr  sligliiry   nilious.      TAS'l'l]   none. 

(Ml  decort  icMled,  h:il  f  decjived  logs.  New  liiihlliolld.  Sejilem 
ber. 

Mijcina  ijii iihri/iiiii ,  like  tlie  rollouihg.  is  |iioli;ibly  a  composite 
species,  as  Maire  has  pointed  oiil.  il'iiijl.  Soc.  M  \  e.  I'rance,  \ol.  *_'(i, 
j».  100.1  I-'i-ies  placeil  a  seiies  of  previously  desciibed  sp»'<ies  iimb-r 
this  one  ami  conside!-e<l  the  colors  insidlicient  to  dilVei-ent ia(e  them. 
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Color,  like  size,  shape  and  habitat,  is  very  variable,  but  Fries  did 
not  consider  any  microscopic  characters,  hence  it  is  likely  he  has 
been  too  conservative  in  this  series,  and  sooner  or  later  several 
species  will  be  segregated.  Maire  (1.  c.)  has  already  separated 
M.  viscosa  Maire,  a  plant  of  the  coniferous  regions. 

836.     Mycena  clavicularis  Fr. 

Syst.  Myc,  1821  (var.  alha,  N.  Y.  State  Mus.  Eep.  28,  1885). 

Illustrations:    Fries,  Icones,  PI.  84,  Fig.  1. 
Cooke,  111.,  PI.  208. 

Var.  alia  Pk.  PILEUS  5-7  mm.  broad,  conico-campanulate, 
dull-ivhite,  not  changing,  sulcate-striate,  pruinose,  dry  (not  viscid), 
without  pellicle.  FLESH  membranaceous.  GILLS  adnate,  mod- 
erately broad,  close,  irJiite,  edge  obscurely  flocculose.  STEM  5-6 
cm.  long,  fill  form,  .5  mm.  thick,  j^elliicid-ichitish,  viscid  when  moist, 
glabrous,  long-rooting,  even,  fistulose,  flaccid,  flexuous,  loosely  hairy 
below.  SPOKES  7-9  x  5  micr.,  elliptical,  obtuse  at  ends,  smooth, 
white.  CYSTIDIA  none.  Sterile  cells  on  edge  of  gills  inflated, 
rounded-pyriform  on  narrow  stalks,  15-30  micr.  in  diam.  BASIDIA 
about  24  micr.  long,  subclavate,  4-spored.     ODOE  none. 

Caespitose  or  singly,  attached  to  fallen  leaves  by  the  rooting, 
hairy  stem,  in  mixed  woods.  New  Kichmond.  September.  Infre- 
quent. 

Var.  Inteipes  nov.  var.  PILEUS  10-15  mm.  broad,  convex-cam- 
pannlate,  obtuse,  striate  up  to  the  papilla,  silky,  hot  viscid,  siilphiir- 
yellow  unth  olivaceous  or  green  shades,  brownish  or  grajdsh  in  age. 
GILLS  adnate,  uncinate  or  arcuate-subdecurrent,  ijelloirish,  -flesh 
color  or  rufescent  in  age,  rather  narrow  and  distant,  edge  entire. 
STEM  5-8  cm.  long,  1-1.5  mm.  thick,  slender,  equal,  holloAV,  toiigJi, 
pruinose  at  apex,  viscid,  darker  yellow  tlian  ])ileus,  rooting  at  the 
somewhat  attenuated  base.  SPOKES  broadly  elliptical,  11-12x7-8 
micr.,  smooth,  Avliite  in  mass. 

On  the  ground  among  debris,  mosses,  etc.  Kay  ^'iew,  Detroit. 
Rare. 

M.  clavicularis  Fr.  is  doubtless  a  com])osite  species.  Fries,  liini- 
self,  considered  it  composed  of  a  number  of  color  forms,  with  caps 
either  whitish,  ])ale  yellow  or  fuscescent.  I'eck  named  three 
varieties:  alha,  cincrens  and  plipcs.  The  size  of  the  spores  seems 
to  be  omitted  by  autliors.  The  two  varieties  described  above  are 
probably   distinct   species   but   further   data   on   all   the   supposed 
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varieties  are  needed.  Tlie  M.  clariciihiris  jii-.tiip  ditlVis  from  tlie 
M.  epipteryfjiu  «iroup  in  the  lack  of  a  viscid  pellicle  ou  the  pileus. 
Until  these  two  jiioups  have  been  more  fnlly  studied  willi  reference 
to  the  microscopic  charactei-s.  it  is  1>etter  n(tt  to  st'<i:rej;ate  new 
species  from  them,  h^rics'  ti<;iirc  shows  a  yellowish  plant,  some- 
what .smaller  than  \ar.  lutripcs. 

Section  III.  Basipedes.  Stem  dry.  juiceless,  not  rooting,  the 
ba.se  naked  and  dilated  into  a  disk,  or  strigose  and  swollen  into  a 
little  bulb.     A'erv  thin,  solitarv,  becoming  liaccid. 


837.     Mycena  stylobates  Fr. 


Svsl.  .Mvc.   ISIM 


niustrations:     Cooke,    ill..    IM.   21!). 
nerUeley,  Outlines.  PI.  (1.  Fig.  T). 
I'atouillard,  Tab.  Analyt.,  No.  GL'4. 

I'lLEUS  3-()  mm.  broad,  cainpanulatc-convcx,  obtuse,  dry,  gla- 
I)rous.  ii-h'itc.  striate.  FLESH  membi-anaceous.  (JILLS  fitn'.  dis- 
tinct bcliiiid.  ilisliiiit.  \entricose,  irliili.  STE^L  -  "i  tin.  long,  pli- 
form,  hollow,  irliilr,  iMpial,  glaltrous,  dry.  scatc*!  u|mmi  an  orltiriilar. 
phiiir,  stridlf    siitnillose  basr. 

Solitary  on  lallen  leaves,  in  liondosc  woods.  Ann  .Vrboi-.  ()(io- 
bcr.      {{are. 

Only  two  specimens  were  obtained.  The  pileus  of  our  plan  I  was 
glaltrous.  lacking  the  scattered  pilose  haiis  attributed  to  li.  \fry 
4|('li(ale  and    I'lagile. 

838.     Mycena  crystallina  Vk. 
N.    \.   Siaic    Mns.    Kcp.    I  I.    ISSS. 

I'll. LI'S  I  lU  mm.  broad,  eonit-al  then  ranijiannlale.  sulnnnbon 
ate.  jiiin  irliili  to  i-n  ii  iiij/irh  il  <  .  obscurely  sirialnlale.  iiniiiniti 
under  lens,  din  ti,  uiiiiiitr,  sliinimi,  tiliiiidiilnr,  cuititiilr  Iniirs  unit 
])iirl  idrs.  FLl'.SII  mendira  naceons.  <  1 1  LLS  inirrnir,  narrowly  ad 
naie  or  scai'celv  adnexeil,  iliin.  close,  while.  S'I'll.M  L' ."»  cm.  long, 
lililorm.  hollow,  while  and  adorned  like  jtileus.  iitldilinl  hi/  u  irhil,- 
hfiiri/  si rii/nsi  Imsi.  SI'(>I>'I'.S  nairow.  7  It  \  :'.  mice,  smooih.  while. 
CVSTIhLV    none. 

(Ml    cedar    iwigs.    mosses,    etc.,    in    cedar    and    tamarack    swamps. 


790 


THE   AGARICACEAE    OF   MICHIGAN 


Bay  View  and  New  Eichmoncl.     September.     Infrequent. 

Known  by  the  glandular  particles  and  hairs  which  cover  the 
surface  of  cap  and  stem  of  the  fresh  plant.  These  can  scarcely 
be  seen  with  the  lens  on  account  of  the  minute  size.  The  color 
varies  somewhat  as  indicated  above.  This  species  was  referred  to 
the  section  Basipedes  by  Peck,  but  might  with  equal  propriety  be 
placed  among  the  Adonidae.  At  times  the  strigose  hairy  base  is  not 
well-developed  and  it  is  then  easily  mistaken  for  M.  immaculata  Pk., 
but  that  species  lacks  the  glandular  covering.  Marasmius  resinosus 
is  also  glandular-viscid,  but  is  a  larger  plant. 

839.     Mycena  echinipes  Fr. 

Epicrisis,  1836  (Lasch,  in  Linn.). 
Illustration :     Fries,  Tcones,  PI.  84,  Fig.  5. 

PILEUS  2-5  mm.  broad,  ver}-  thin,  convex,  widely  pellucid- 
striate,  white,  glabrous.  FLESH  membranaceous.  GILLS  broadly 
adnate,  thick,  distant,  subvenose,  white.  STEM  2-3  cm.  long,  fili- 
form, glabrous,  hollow,  white,  attached  hy  a  villose,  bulbiUosc  base. 
SPOKES  7-8  X  3  micr.,  smooth,  white. 

On  decaying  leaves  in  birch  and  hemlock  woods.  Bay  View. 
September.     Eare. 

A  minute  species,  closely  related  to  others  of  the  group. 

Section  IV.  Caldontes.  Stem  juiceless,  dry,  base  not  bulbillate 
or  dilated  into  a  disk;  edge  of  gills  provided  with  cystidia  which 
give  it  a  deeper  color  than  elsewhere. 

In  the  preceding  sections,  M.  sanguinolenta  and  M.  leajana  also 
have  this  character  of  the  gills,  but  dift'er  in  other  respects. 

840.     Mycena  pelianthina  Fr. 


Syst.  Myc,  1821. 

Illustrations:     Cooke,  111.,  PI.  15G. 
Berkeley,  Outlines,  PI.  6,  Fig.  1. 
Patouillard,  Tab.  Analyt,  No.  418. 


PILKTTS  2-5  cm.  bi-oad,  hemispherical-convex  then  expanded,  ob- 
tuse, moist,  hygrophanous,  rallying  purplish-livid  to  sordid  hroion- 
ish-violet,   fading   to   dingy   whitish,    striate.      FLESH    somewhat 
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Jloshy.  \\liite.  TJILLS  adnexed  roiiiHliMl  ItdiiiMl.  hcconiiim  sinuate, 
narrow,  at  tirst  <liill  \i(»let,  becomin^U  Inow  iiisli.  cldsc,  idtjc  jnirph'. 
STEM  5-8  cm.  loiijii,  i' .")  imn.  thick,  ciiiuil,  ullcu  ciuvccl  at  base, 
fragile,  hollow,  even,  giabrou.s,  sordid  irJiiti.sJi  or  streaked  with 
violaceous  fibrils. 

Solitary  or  scattered.  Among  fallen  leaves  in  frondose  woods. 
Throughout  the  State.     Jnly-September.     Fre(|nciit. 

Has  the  size  of  M.  piira,  but  differs  from  it  in  that  the  edge  of  the 
gills  is  darker  from  the  colored  cystidia,  in  the  more  solitary 
habit  and  the  cylindrical  stem.  Generally  only  one  or  two  plants 
are  found  in  a  place.  It  seems  to  prefer  maple,  oak  and  beech 
woods.  The  color  of  the  cap  is  variable  and  hard  to  describe, 
usually  of  a  dirty  color.  Fries  says  it  is  intermediate  between  the 
genera  Colly bia  and  Mycena. 

841.     Mycena  rosella  Fr. 

Syst.  :Myc.,  1821. 

Illustration:     Cooke,  111.,  PI.  131. 

I'lLl^rs  I  l,")  mill,  hioad,  campanulate-convex  then  iicinisiihciii  al 
to  sul)('.\paii(h'(l.  obtusely  umbonate,  sometimes  plane  on  disk,  sul- 
catcstriiitr,  pale  rose  color,  paler  and  tinged  ochraceous  in  age, 
glabrous.  FLESH  membranaceous,  fleshy  at  umbo.  GILLS  broad- 
ly adnatc.  slightly  subdecurrent,  medium  broad,  subdislanl.  pale 
rosr-colorcd,  cdf/e  darker.  STEM  4-5  cm.  long.  1  mm.  tliick,  pel- 
liicid-flrsit  tuilnr.  fililorni.  hollow,  cartilaginous,  sliglitly  tough.  ///(/- 
hroiis,  even,  altaclicd  at  base  by  wliitc.  Imiiy  tomcntuni.  SPOKES 
oliioiig  cliiptical.  S  !»  \  1  niicr..  smooiii.  wbilc  ('^'S'I'I  I  )[A  on  sides 
an<l  v(]}Xi'  <»l"  gills,  dense  on  edge,  sent  licose,  iiiiii.iw  cd  lu  aeuniinate 
abo\-e.  (((I  7<l  \  IL'  !r>  niiir..  lilled  willi  :i  rusy  Id  tiesli  cojnred  saji 
when  niiilui-e.  <H>(H;  :il  lirsl  none,  lierdiiiin^  nilinns  ;it'ler  beiiiL; 
J>i(ke(i. 

Caespitose.  nsn;illy  of  i'  or  :',  sleiiis.  soinelinies  e(»iin;ilf  liv  llie 
while  lonieiilnin.  soinelinies  gregarious.  (hi  ;iiid  :iiiioim  |iiiie 
iiriMllcs  :iihI  oilier  rnljeu  leaves,  in  woods  of  while  |iiin'  niid  o;iU. 

New  IJiihnioiHl.  .M;iri|ni'i  le.  Sc|iir!ii  licr  <  >(i  ohcr.  ('oiiiiiion 
jo.-.iilv. 

This  |j|"cil\  lillh'  .\l\tcii;i  is  well  naiiicd.  |i  cnn  lie  cjisilv  dis- 
lingnislicd  hy  l  lie  p.-Me  insy  roloring  of  ihr  cjiji  iiiid  ;:ills  :ind  l>y  its 
lialtilal.  The  suiljiee  oj  llie  e:ip  and  sleiii  is  sli^dillv  \  iseid  ol' 
lubricous   when    the   plant    is   t'lesli.   and    this   is  t\\[t'  lo  a    ver\    Ihin 
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layer  of  f^ubgelatioiis  hypliae  which  cover  these  parts.  After  drying 
out  somewhat  it  was  found  that  a  nitrous  odor  developed;  this 
fact  does  not  seem  to  be  mentioned  elsewhere.  Peck  reports  the 
species  from  New  York,  but  elscAvhere  it  seems  to  have  been  over- 
looked. The  attachment  of  the  gills  is  almost  like  that  of  the 
genus  Omphalia,  and  the  color  of  the  gills  is  apt  to  lead  one  to 
place  it  among  the  pink-spored  group.  Mycena  ca pillar i pes  Pk. 
(N.  Y.  State  Mus.  Rep.  41,  1888)  is  very  close  to  if  not  identical 
with  it. 

842.     Mycena  purpureofusca  Pk. 
N.  Y.  State  iMus.  Rep.  38,  1885. 

''PILEUS  S-IG  mm.  broad,  not  Jiygrophanous,  campauulate  or 
convex,  obtuse,  glabrous,  striate,  purplisli-hroirn.  FLESH  mem- 
branous. GILLS  adnate,  ascending,  lanceolate,  subdistant,  white 
or  whitish,  purplish-hrown  on  the  edge.  STE^I  2.5-7.5  cm.  long, 
scarcely  2  mm.  thick,  slender,  even,  hollow,  glabrous,  with  white 
hairs  at  the  base,  colored  like  the  pileus  or  a  little  paler.  SPORES 
subglobose  or  broadly  elliptical,  6-7.5  x  6.5  micr." 

On  mossy  hendock  logs  in  woods.  Bay  View.  September. 
Rare. 

Peck  says  it  is  closely  related  to  M.  ruhroinarginata  Fr.,  from 
wliicli  it  differs  in  its  darker  color  and  non-hygrophanous  striate 
pileus.  Longyear,  in  the  Itli  Report  of  the  Michigan  Academy  of 
Science,  lists  .1/.  nthroinarginata  Fr.  but  he  is  uncertain  of  the 
identification;  it  is  probably  Peck's  species. 


843.     Mycena  denticulata  Pk. 
Torr.  Bot.  Club,  Bull.  32,  1905. 


£r^S)^r 


PILEUS  8-18  mm.  broad,  campanulate,  toughisli,  often  obtusely 
subcoiiic,  glabrous,  not  striate,  grayish-brown,  darker  on  center, 
niai-gin  soon  split.  FLESH  thin,  membranous.  GILLS  adnate 
with  slightly  decurrent  tooth,  often  adnexed-emarginate  then 
broader,  medium  hroad,  ventricose,  subdistant,  thiekish.  whitish, 
edge  dark  hrown,  crenulate,  sometimes  venose-connected  or  a  few 
forked.  STEM  3-6  cm.  long,  1-1.5  mm.  thick,  equal,  slender,  even, 
hollow,  toughisli,  glabrous  or  subfurfuraceous  with  minute  brown 
dots,  pallid.  SPORES  sub-globose  to  elliptic-oval,  7-8  x  5-7  micr., 
smooth,  white.     CYSTIDIA  none.     Sterile  eells  on  edge  of  gills. 
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shoiT,  snl»elli|tlical-sacc-aTe.  olHusc,  :'.(i :'..")  \  ii'l.")  micr..  lillcd  wiih 
brownish   siibstaiicc  as   shown    innhM-   microscope. 

On  rotten  wood  or  hnmns,  in  oak  and  maple  woods.  Ann  Ar- 
bor,   Xew   Kichnn)nd.     .Inne-Scptend>cr.      Inirccincnt. 

This  little  Mvcena  was  <U^s(iibed  by  Peck  from  material  seni  to 
liiin  from  t^t.  Lonis,  Mo.,  by  (Jlatfelter.  I'eck  says  the  cdi^c  is 
]jnri»lish,  bnt  there  is  scarcely  any  tint  of  that  c(dor  in  the  jiills 
of  oui'  sjicciincns  ;  nevertheless  the  two  forms  appear  lo  be  identical 
in  other  respects.  In  i^eneral  ajtpearance  ami  habitat  it  indtates 
('oI]i/J)iti  poccijirK  Vw,  bnt  the  stem  is  less  ])nrely  white,  the  ^ills 
lia\-e  tin'  browndotted  edue.  cystidia  are  lackinji'  and  tiu'  spores 
iire  slightly   larger. 

^i'vtion  1'.  J iistilitidr.  Stem  inserted  ( i.  e.  attached  directly 
to  other  plant  parts  without  rootdike  base  or  tubercle,  etc.).  dry. 
Gills  adnate,  uncinate   (not  truly  decurrent  as  in  Oniphaliai. 

844.     Mycena  corticola  Fr. 

Syst.  Myc..   ISL'I. 

Illustrations:    Cooke,  111.,  PI.  1(14. 
Fries,   Icones,   PI.  S.~>.  Fij;-.   L'. 
<^}illet.  (Miampiiinons  de  I'^rance.  No.   1,~»S. 
Ilai-d.    .Muslnooiiis.    l'^i<i.   !);:.    p.    iL'C..    I'.HIS. 
i'aloiiilhii-d,    'fab.    Aiialyl..    No.    I'll. 

I'llJirS  Is  iiiiii.  ln-oad.  hciiiis|i|it'iit  ai.  ol»luse  or  ai  ieiiuth  suli 
nrnltilicate,  distantly  sir'niii,  lloccnlose-pruinate,  blackish  i  w  hen 
^V'ounj^i,  liecoinini;  rilscoiis,  cinereous.  ;;ray  isli  ocli  laceons,  elr. 
FLKSil  ihiii.  iiM'ini>raiiaceoiis.  (ilLLS  adiiale.  niiciiiale.  tUslmil. 
hrodd.  snbo\ale,  pah-i'  than  |»ilens.  S'l'll.M  li  iL'  miii.  lon^.  1  miii. 
thick,  slender,  incurred,  ;,dabrons  oi'  minulely  f iirfnracectus.  paler 
than    jiilrns. 

Hn  the  bai'U  of  li\in;i  trunks  of  finiidose  Irecs  ;  e\  er\  w  lieic  espe- 
cially on  shaiji'  Irees  of  cilio.  Probably  I  liconulioul  llir  Siale. 
\ery    roniinoii    in    soullicin    jiarl.      .1  nl\  <  MMobn-. 

Ai'lri-  lains.  in  lair  suninnT  and  lall.  lliis  lillb'  .\l\icna  a|)|iears 
in  lar^e  nninlicis.  ^alined  o\cr  ihe  li-iinks  >>\'  one  shade  Irees.  elm. 
nniple.  elc.  It  a|i|M',iis  lo  rcviM'  somewhat  after  sncceeilin^i  rains, 
bnl  the  ti'Mnn-  is  iIkii  of  ;i  Mycena  railicr  ilian  a  M  arasniins.  'I'lie 
color  is  \i'\\  \ariab|e.  esjiecially  dnriii;^  de\  elo|inn'nt .  I/.  Iiiiiinilis 
Fr.   is  said    lo   be  its   near   i-elalive,   and    lo   "low    in   sindlar  silim- 
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tioiis.  but  I  liave  been  able  to  distinguish  only  .1/.  corticolu  within 
our  area. 

845.     Mycena  setosa  (Sow.)  Fr. 

Hymen.  Eiirop.,  1874. 
Illustration:     Cooke,  111.,  PL  193. 

PILEUS  1-2  mm.  broad,  minute,  very  thin,  hemispherical,  obtuse^ 
glabrous,  Ijecoming  fuscous.  GILLS  distant,  nwrroic,  white. 
STEM  delicately  filiform,  10-12  mm.  long,  inserted,  capillary,  every- 
where shaggy   with   distant   spreading   hairs. 

On  fallen  leaves  and  pine  needles,  in  woods  of  white  pine  and 
beech.     New  Richmond.     September.     Eare. 

Section  VI.  Adonidae.  Stem  dry  and  usually  growing  from 
the  ground.  Gills  of  one  color,  neither  darker  on  edge,  nor  becom- 
ing ashy  nor  fuscous. 

The  plants  in  this  section  are  usuallj'  brightly  colored  or  white, 
not  with  ashy  or  fuscous  shades  on  cap  and  gills.  Those  of  the 
following  sections  often  have  w^hite  gills  at  first  but  become  tinged 
with  cinereous  or  fuscous  color,  although  this  character  is  in  some 
cases  scarcely  determinable  in  fresh  specimens. 

846.     Mycena  pura  Fr. 

Syst.  Myc,  1821. 

Illustrations :     Cooke,  111.,  PL  157. 

(iillet.  Champignons  de  France,  No.  476. 

Gillet,  (var.  alta)  No.  477. 

Gillet,   (var.  lutea)  No.  478. 

P.resadola,  Fung.  Trid.,  Vol.  2,   (var.  multi-color)   PL  114, 

Patouillard.   Tab.   Analyt.,   No.   313. 

Atkinson.  ^luslirooms.  Fig.  95,  p.  95,  1900. 

Hard.  :\lushr()(mis.  Fig.  9.5,  p.  128,  1908. 

Swanton.  Fungi.  PL  8,  Fig.  3  and  4,  1909. 

PILEUS  2-4  cm.  broad,  lavely  broader,  campannlate  to  convex, 
finally  expanded,  more  or  less  obtusely  ujuhouate,  sometimes 
broadly  so,  moist,  striatulate  on  margin,  bright  rosy-red,  sometimes 
rose-purplish,  lilac  or  violet.  FLESH  thin,  moist.  GILLS  aduate, 
sinuate,  hroad,  ventricose,  subdistant  to  close,  varying  rose,  violet. 
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white,  etc.,  often  veined  or  A\itli  the  iuierspaces  veiny.  STEM 
5-10  cm.  lonji',  11-4  nun.  thick,  cj/Hiidricdl,  sometimes  twisted,  even, 
ton^hish,  f/lahroihs.  hollow,  nunc  oi-  less  liiiiiy  at  base,  coh)i-ed  like 
or  }>aloi-  tlian  pilens.  Sl'OKl^S  clliplic-oMon^-.  r»-T  x  ;>-:!..")  micr., 
smooth,  wliilc.  CVSTIDFA  lew  on  sides  of  uills.  clavate-c.vlin- 
di-ical,  about  Jortd  x  ll*-l.">  micr.  Strrile  rclls  not  abundant  on 
edge  of  gills,  similar  but  smaller.     ODOR  somewhat  of  radish. 

Caespitose  or  scattered  to  solitaiy.  On  Imnius,  moss  or  much 
decayed  logs  in  frondose  or  mixed  woods,  or  tamarack,  balsam  an<l 
cedar  swamps.  Throughout  the  State.  June  to  October.  (Earliest 
record  June  14,  latest  October  4.)     Common. 

A  widely  distributed  Mycena,  beautifully  colored  and  one  of 
the  larger  species  of  the  genus.  Its  i)revailing  color,  which  (dten 
extends  into  the  gills,  is  a  pale  rose-purple  (Ridgway,  new  ed.), 
although  it  varies,  under  different  conditions,  localities  or  in  age, 
to  darker  or  lighter  shades.  Peck  (23rd  Rep.)  says  the  umbo  is 
lacking,  but  I  have  seen  it  often  in  the  form  shown  by 
Cooke,  Patouillard  and  Gillet  in  their  illustrations.  Schroeter 
(Die  Pilze  Schliesiensi  says  the  edges  of  the  gills  are  densely  beset 
with  cystidia.  This  is  shown  in  I'atouillard's  tigure;  these  I  have 
usually  referred  to  as  "sterile  cells."  The  very  young  j»ileus  is 
<)\aie  subconical.  and  hoary -pubescenl. 

847.     Mycena  minutula  Pk. 
\.    V.   Slate   -Mns.    Kep.  L*.").    1S7:I. 

I'lLl^l'S  lis  mm.  liroatl.  camiKinulale  then  expanded,  irliifr, 
l)(il)UUitr,  glabrous,  nioisi,  sirialulale  lo  cenler.  OILLS  ;idnate 
with  to(»11i.  suiidislMnl.  rtitlicr  hroad.  irliih  .  iiilers|iaces  \enose. 
STIvM  '_'  I  tin.  long,  liliform,  scarcely  .."»  mm.  lliick.  irltih.  elastic, 
cofcnd  llirdiif/lifinl  ils  hnf/Ui  hi/  ni'icroscoj/ic,  siifKi/HiKlricdl  hairs, 
about  .'{()  micr.  long.  I  (i  micr.  tliick.  whicli  gi\t'  il  a  mealy  ;i]i|ie;ii-- 
ance.  SPORIOS  (i-S  x !{.").")  inici..  dliiitical,  oval,  smooth,  white. 
I!.\S1IU.\  I  sj.ored.  ISI'O  micr.  h.ng.  <'VS'['1IH.\  m.ne.  Ol>(»K 
and   'iWSTE  n<inc. 

(Iregarioiis  or  sciillcrcd  (in  nn>ss  of  |iios(riile  liiinUs.  im  inllcn 
wood,  twigs,  cic..  of  jiinc.  Iiccch  ;mhI  unk  woods.  New  IJicliunuiiI, 
Ann    .\i'l»oi-.      S('|it('niiicr  <  >(IoIm-i-.      Inrrc(|ucnl. 

The  piMiinosily  of  ihc  stem  .ind  llir  cntii'cl\  white  color  of  the 
spores  cli;ir;ictcri/e  this  lilllc  species.  ll  niiisl  n<»t  be  conrnsed 
with    1/.  <ri/stiilHiiii  i'k.  :ind    I/,  innndculnhi  i'k. 
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848.     Mycena  immaculata  Pk. 
X.  Y.  State  Mils.  Eep.  38,  1885. 

PILEUS  i-S  mm.  broad,  conical  or  subliemispherical,  rjlahroiis, 
slightly  striate  on  the  margin,  pure  lohite.  FLESH  membrana- 
ceous. GILLS  adnate  or  uncinate-decurrent,  moderately  broad, 
distant,  Avhite.  STEM  1.5-3.5  cm.  long,  scarcely  .5  mm.  thick, 
slender,  peUuckl-white,  glabrous,  generally  villose-strigose  at  the 
base,  slightly  thickened  at  apex.  SPORES  oblong  or  cylindrical, 
7.5-9  X  3  micr. 

On  mosses  and  fallen  leaves  on  the  ground.     Bay  View.     August. 

This  seems  to  differ  sufficiently  from  J/,  lacteus  Fr.  which  has 
crowded  narrow  gills;  the  latter  grows  caespitosely  on  wood  ac- 
cording to  Stevenson  (British  Fungi),  while  Fries  (Epicrisis)  says 
it  is  generally  found  on  the  ground.  31.  minutula  Pk.  and  J/,  crys- 
taU'nia  Pk.  should  be  compared  with  it. 


Section  VII.  Rigipedcs.  Stem  firm,  rigid,  somewhat  tough,  juice- 
less,  somewhat  strigose  and  rooted  at  the  base.  Gills  becoming 
tinged  Tvith  gray,  flesh  color,  fuscous,  etc.    Pileus  not  liygroplianous. 

Tough,  persistent,  inodorous,  normally  growing  on  icood  and 
caespitose. 

Fries  originally  (Syst.  Myc,  Vol,  I,  x>-  13)  included  some  of 
the  following  species  under  M.  galericulata.  In  Epicrisis  he  divided 
the  latter  into  a  number  of  species.  As  Fries  did  not  consider 
any  microscopic  characters,  some  of  these  species  have  been  much 
misunderstood,  and  even  toda}'  no  clear  account  can  be  given  by 
which  they  can,  Avith  entire  certainty,  be  separated.  I  liave  at- 
tempted below,  by  using  such  critical  studies  as  others  have  made 
with  the  microscope,  and  adding  my  own,  to  separate  those  which 
have  been  found  in  my  collecting  by  using  the  characteristics  of 
the  spores  and  cystidia.  As  Fries  pointed  out  (Epicrisis,  p.  KM), 
the  color,  especially  of  tlie  stem,  is  very  deceptive  in  many  of  these 
species,  and  cannot  be  relied  on  to  any  great  extent  for  their 
sei)aration. 
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*PU(US  (in(l  st(  in    asKully   broirii   or  <l(irk   rolond^   not   constantli/' 

(.11(111. 

849.     Mycena  galericulata  Vv.     (Edible) 

Sysi.  .M\(oI..  isi'l    I  ill  jiaiii. 

IllusTi-Uioiis :     ]'i  ics.    Icoiics.   1*1.   SO,  Fiji'.  2    ivai-.i. 
Cooke,   III..   I'l.  I'l'L'  aii.l   IM.  L'L':!   ivar.  i. 
(lillel.  (Miaiiijjiiiiioiis  {\v  I'raiicc.  Xo.  4t»L'. 
Patouillaid.   Tali.   Aiialyt..    No.   '1\\   aii.l    \n.   :;]7. 
Hani.  :\rusliroo]ns,  PI.  IC.  Fi^-.  s:».  j..  li'l. 
Marsliall.  The  Mushroom  Book.  IM.  7.  op.  ]».  ">."». 
Michael.  Fiihrer  f.  Pilzfreuiide.   III.   Xo.  Wl. 
Clements,  Minnesota  Mushrooms,  Fig.  17,  p.  oU,  1!»1(>. 
MotTart,  Xat.  Hist.  Surv.  Chica«;o  Acad,  of  S!ci.,  lUill.  7.  I'l.  4. 

IMIJ-^I'S  i'-4  cm.  broad,  eamiiannlatc  oi-  olttiisdy  conie-campann- 
late,  iimhonate.  sli'uitc  or  suhsiilcdh  lo  innhu,  ulahrons,  buff  on 
jn<ir(/in,  sfiadiii;/  lo  hioirn  or  iiiiilx  r  on  nniho.  ashy  while  and  snb- 
sliiiiiiig  when  old.  often  with  brown  or  bla(kish-t'erru<i:iiioiis  stains. 
F1>1-^SII  thin.  toii}ihisli.  whitish.  (JILLS  itdnntc  or  arcuate-adnate, 
iinrinati.  niodcrately  liroad.  siilnjistan  I .  dull  while.  iisikiNi/  tinned 
nifJi  prsli  color  in  <ii/<\  often  stained  when  old,  edge  entire  oi'  crenii- 
lalecroded.  iiiieisnaces  usually  \enose.  S'l'I^.M  I  1(1  cm.  loiij;  or 
htiigcr.  1  :;  iiiiii.  Ihick.  loni/li.  xciy  lon;^li  in  a;^c.  nt rl ilmiinons.  Indlow. 
(  rtn  i)V  onl\  innately  sirialnlate,  lle.xuous,  soineliines  twisted,  front 
/nillifl  to  rn \ons-lironn  or  (i  rriif/inons-stni nrd  h(lon\  paler  lo  whil 
ish  at  ape.x.  glaltidiis  and  sliiiiiii;;.  base  oficii  connalc  with  fer- 
ruj^inous  or  diiiiiy-yidlow  strii^ose  haiis.  and  lootiim.  SIMUJI^S 
S{)  .\'  ."»-(»  iiiicr..  broadly-(dlipl  ical  nlon  nuitiiri.  sinooih,  white, 
iiniiiiiMiic  spoics  with  lai-;:c  ^lolinlc  siimila  li  iii;  ;^lobnlar  s|pnit's. 
J5.\SII>I\  I  <porcd.  with  loll-  and  stoiii  slcii-iii;ita.  C^'S'nl>l\ 
tionr.      ()|)(»i;    none   or    sli^liily    fa  liiiaccons. 

\'ciy    taespiidsc    mi    rollcii    wood,    old    logs,    stninps.    etc..    of    all 
kinds  of  I  rees. 

Throiiglioiii      the     St.itc.        .M.iicli  \n\  cinlM-r.        (l^ai'liesl      ircord 
Miircli    I ."i  :  laii'vi.    Nuvcndu'r  '_'.  i       \  rr\    ('oiiinioii. 

lkC|;oricd     I  li  iniigliKiil      North     .\  iiiciii;i.     Iliiiupr.    TaNiiia  ii  ia.    ric. 
The  weal  her  and  localilx    bring  abdiil   iniicli  varialioii  in  I  his  s|iecies. 
especially    as    lo   cnlur   ami    lextiwe.      The  essential    characters  seem 
to  be   llie  hii  k  ol   e\Nlidi;i.   I  lie  iibsence  iif  a   iiilroiis  udor.    ihe  caespi 
lose     rilloiis  b|(iW  II     sleins.     llie    Ml  lc;i  I  e  si  lia  I  e     cap.     which     iv     nfleii 
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Stained  in  moist  weather,  the  tendency  for  the  white  gills  to-  assnnie 
a  tlesh  tint  and  the  size  of  the  spores.  The  stains  on  cap  and 
gills  and  base  of  stem  are  ding}-  yellow,  purplish-brown  or  dark 
ferruginous.  At  other  times,  especially  in  dry  places,  the  pilei 
become  silvery-shining  and  scarcely  stained.  In  mounting  a  sec- 
tion of  the  gills  the  large  mature  spores  with  homogeneous  con- 
tents sink  to  the  bottom  of  the  water  on  the  slide.  The  immature 
spores  are  subspherical  and  contain  a  large  globule  which  is  more 
prominent  than  the  wall  of  the  spore  and  accounts  for  the  fact 
that  to  some  observers  the  spores  look  spherical.  Patouillard  re- 
ports that  a  common  variety  has  2-spored  basidia;  I  have  not  found 
it.  M.  haematopa,  which  becomes  stained  in  the  old  stage  must 
not  be  confused  with  this  species.  Occasionally  the  stem  is  striate 
but  this  form  differs  from  M.  polygramma  var.  alhida  in  the  lack 
of  cystidia,  and  in  our  territory  by  the  different  colors. 

Var.  calopus  Fr. 

Illustrations :     Fries,  Icones,  PL  SO,  Fig.  2. 
Cooke,  111.,  PI.  223  A. 

Like  M.  galerictilata,  except  that  the  gills  are  adnexed,  the  stem 
striatulate  and  coherent  or  proliferous  at  base,  joined  together 
and  covered  by  rusty  or  brown  strigose  hairs,  elsewhere  rufous- 
bay  color  and  shining.  Spores  as  in  M.  gulerlculaia.  No  cystidia. 
The  appearance  of  the  stem  reminds  one  of  that  of  Manism'ius  co- 
haerens,  but  the  pileus,  etc.,  are  very  different. 

Caespitose,  on  decaying  logs  in  woods.  Ann  Arbor.  May  and 
June.     Infrequent. 


850.     Mycena  inclinata  Fr.  var. 

Epicrisis,  1836-38. 

Illustration  :     Plate  CXLIX  of  this  Report. 

PILEUS  2-3  cm.  broad  and  high,  obtuseh'  conical  at  first,  then 
persistently  conical-campanulate  with  a  hroad  oblong  strongly 
marked  iimho,  at  length  with  a  spreading  or  recurved  margin,  often 
gibbous-cernuous,  <lry,  striate  to  the  middle,  fiiscous-hrown,  umbo 
smoky-fuscous,  darker  colored  in  age.  FLESH  thin,  concolor  or 
paler.  GILLS  narrowed  behind  and  sinuate-adnexed,  not  uncinate, 
narrow,    ascending,    crowded,    soft,   whitish    or   grayish-fuscescent, 
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€«lge  entire.  STEM  :U\  cm.  long,  2-5  nnu.  iliicU.  emve<l.  ttristrd. 
hollow,  often  compressed  or  furrowed,  tougliisli-libi-ous  and  split- 
ling  longitudinally  under  pressure,  sublibrillose.  pallid  above, 
fuscous  below,  fiiscesccnt  or  hlachish-fuscotts  throinfltoiit  in  a(/e, 
rooting.  SPOKES  broadly  elliptical,  8-l()x.j-(i  niicr.,  smooth, 
white.     CYSTIDIA   none.     ODOK   fungoid. 

Caespitose  or  sulicaespitose  on  logs  in  woods  of  juniper,  oak,  etc. 
Ann  Arbor.     Octoljcr.     lnfre(iuent. 

Apparently  intermediate  between  J/,  prolifeni  and  .1/.  inclinata, 
concerning  whose  mici-oscopic  characters  little  is  known.  It  is 
allied  to  the  former  by  its  broad  and  dark  nndio  and  to  the  latter 
by  the  character  of  the  stem,  the  cernuous  pileus  which  is  at  tirst 
much  incurved  and  the  strongly  fuscescent  colors  of  ca]>  and  stem. 
The  narrow  gills  are  still  more  narrowed  and  broadly  sinuate 
behind.  The  pileus  often  undulates  from  und)o  to  margin,  and 
remains  obtusely  conic-campauulate.  No  tendency  of  the  stem 
to  proliferate  was  observed.  It  is  very  distinct  from  M.  (jalericn- 
latd,  The  figure  of  Gillet  does  not  appear  to  agree  at  all  w  itli  the 
description   of  Fries. 

851.     Mycena  excisa  Fr. 
Kpicrisis,   1836. 
Illnsiiaiiun  :     I^ies.   Icones.  IM.  81,  Fig.  1. 

PILEUS  1.5-4  cm.  broad.  ///■///,  campannlale,  broadly  und»onate. 
gibbons,  dark  brown,  (/'//•/.•  ninl>cr  or  hlii(klsli-fi(s<-oi(s,  riifiiilosc. 
margin  at  lirst  straight.  Fl.lOSLI  concolor  or  i)aler.  (JILLS  ad- 
ncxfd  by  an  abrnpllv  mneli  naia-ower  poi'tion.  elsewhere  nitlirr 
hroad,  N'entricose.  .sulxlishnil ,  thtckisli,  jialliil  ilicn  tinged  brownish. 
STlvM  short,  L' :!  cm.  long,  L'  1.5  mm.  thick.  e(|nal,  lloccose  iibrill(»se. 
glaitresceni,  slnlVe<|  then  hollow,  rUi'nl.  toinili  isli ,  often  twisted, 
sometimes  compressed,  f iiscons  hroirnish ,  darker  in  age.  S1'(HJ1!S 
ellii)tical,  8-10  .\  5  t;  rnicr.,  snn)olli,  apicnlale.  white.  (ASTHMA 
moderately  abnndaiil.  cylindrical  above,  \entricose  abo\e  the  slender 
|>edicel,  oblnse,  7.")ll<l\l5lS  niicr.  r..\SII>l.\  aliinil  |ii\);  niicr.. 
I  s|M. red.      (  >l  M  )K    and    'r.NS'l'l':    none. 

('aespiinse     III-     >nl)i  ae.s|ii  lose     to     ;ire;:a  rii  nis.       (  )n      the     gronnd, 
annmg  glass    in   oaiv    woods.      .\nn    .\rlior.      ( >ciobei'  November.      In 
fre(|iH'iil. 

Known  by  its  daik  In-own  c:ip.  its  short  stem  which  is  rigid  and 
rather    longli.    an<l    the    abrnpll\     narrowed    and    .sli^^hilv     adneved 
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gills.  It  luis  scarcely  aiir  tinge  of  gray  to  either  cap  or  steui.  The 
stem  is  sonietiines  strongly  entwined  on  the  grass-stalks  or  obliqnely 
attached  to  bnried  roots,  etc.  Fries  has  not  adhered  to  the  same 
description  in  his  different  works ;  onr  plants  agree  best  with  the 
description  in  Icones,  although  in  size  and  bnild  they  are  more 
like  the  figures  of  J/.  dissiJiriis  of  the  same  work.  The  cystidia 
are  large  and  striking. 

**Fi]fiis  finidamentaU)!  graij,  or  some  shade  of  graij,  or  ichite. 

852.     Mycena  parabolica  Fr. 

Epicrisis,  1830. 

Illustrations:     Fries,  Icones,  PL  80,  Fig.  3. 
Cooke,  111.,  PI.  224. 

PILEUS  1-3  cm.  broad,  campanulate,  )n(irgin  at  length  revurvedy 
umbo  obtuse,  striate,  becoming  coarsely  rugose-striate,  sometimes 
sidcate,  moist,  glabrous,  at  first  hlackish-cincreous,  especially  on 
center,  then  gray  to  pearl-gray  or  whitish  when  dry,  disk  darker. 
FLESH  thin,  eoncolor  at  first.  GILLS  narrowly  adnate,  not  un- 
cinate, navrow,  at  first  ascending  and  close,  then  subdistant, 
whitish,  then  tinged  cinereous,  edge  entire.  STEM  3-10  cm.  long, 
1.5-2.5  mm.  thick,  sometimes  long  and  rooting,  cartilagi- 
nous, hollow,  terete  or  comjiressed,  eren,  glabrous,  cinereous,  fad- 
ing, the  rooting  base  white-hairy  and  curved  or  flexuous.  SPORES 
8-10x5-7  micr.,  elliptical,  ends  obtuse,  smooth,  white.  CYSTIDIA 
few,  lanceolate,  soon  collapsing,  sometimes  on  the  edge  of  the  gills ; 
sterile  cells  none.  BASIDIA  1-spored,  27  x  8  micr.,  with  prominent 
awl-shaped  sterigmata,  fi  micr.  long.     ODOR  none. 

Solitary,  gregarious   or   subcaespitose.     On   or   around   decaying 
logs,  stumps  in  mixed  woctds  of  white  pine  and  beech.     ]S'ew  Rich-  " 
mond.     September. 

This  gray  Mycena  is  frequent  locally.  The  margin  of  the  cap  be- 
comes expanded  or  recurved  and  is  then  coarseh^  sulcate  on  account 
of  the  thin  flesh.  The  young  stage  distinctly  shows  its  non-identitT 
Mitli  .)/.  galcriciiJata.  The  stem  is  not  as  rigid  as  tliat  of  its  neigh- 
bors and  hHcoiiies  somewhat  flaccid  in  age. 
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853.  Mycena  polygramma  Fr. 

Epicrisis,  1S3U. 

Illustrations:     Cooke,  111..  PI.  223. 

Michael,  Fiilirer  f.  Pilzfreuiide,  III,  No.  Ul. 

Var.  alhida  KantT.    Midi.  Acad.  Sci.  Rep.  13.  p.  219. 

I'lLKI'S  '2  ~)  cm.  In-oad,  caiuiiaimlate  oi-  (•niiic-caiiiiiamilaic.  i]\-y, 
obtii.sely  siiltiiiiil»oiiate,  sHlcate-striatc  on  inaryiii  in  larsn;e  sjKH'i- 
mens.  irliitf,  wliitisji-huff  or  arayisli,  jilabrons,  atomate  when  dry. 
FLESH  white,  thin.  GILLS  luirroirly  adnate,  not  uncinate,  ascend- 
inij  or  aicuatc.  ratlicr  luoad  in  middle,  subdistant,  white,  with  a 
faint  Ihish  ol'  pink  in  the  .uray  forms,  edge  even.  STEM  5-10  cm. 
long,  2-4  mm.  ihick,  iqiial,  cartilaginous,  hollow,  striatulatc  or 
distinctly  striafc  at  apex  or  throughout,  sometimes  twisted,  straight 
or  tlexuous,  firm  and  rather  rigid  but  fragile,  glabrous  and  iihini)i(/, 
white  or  grayish-white,  liairy  at  base.  SI'OKIOS  S-lOxTj-C)  micr., 
bioadly  clli]!!  ical.  ends  idunded,  smooth,  white.  CVSTIIHA  Insi- 
form-acnminale,  tihiuKhiiil ,  4.")-7r)  x  D-l."  micr.  liASIDIA  4  sjiorcd, 
sterigmata  slender.     ODOK  nitrons,  \arying  from  slight   to  si  long. 

Caespitosc.  grcgaricnis  or  solitary  on  decaying  logs  of  iiia|ile, 
elm,  basswood,  etc.     Ann   Arbor.      May-.lune.      l-'itMHient    locally. 

Not  to  be  conloiinded  with  .)/.  nlknliiKi.  which  lacks  cystidia  or 
possesses  but  a  tew  oi'  them,  and  which  has  [tseiido  viscid  slems. 
The  typical  M.  /loli/fp-aniiiia  of  l']nrope  has  not  been  recognized  with 
certainty  and  appears  to  be  rare,  .\tkinson  has  referred  1/.  jirai 
(niitid  I'k.  Id  i!.  bill  ilw  latter  is  ke|>t  intact  in  this  icpoii.  (Mir 
plants,  described  above,  are  relatively  large,  alniosi  piiic  while  ami 
have  striate  slems  aii<l  a  nitrons  <»dor.  it  cannot  be  I/,  suilont  V\\ 
since   llie  ca|)   is  mil    viscid. 

854.  Mycena  lasiosperma  l?rc<. 
iMiiig.  Trid.,   ISSI. 

llliisiraiioii  :      Ibid.    I'l.  :'.7.    h'ig.    1. 

I'lLlil   S   .")  L'o    mm.    bioail.    coni< ciimpamilalf    llieii    expanded  inn 

boiialc.   siihiisrid,   sliialiilale    lo    umbo,    siibh  v  f^ldphaiioiis.    (/'///.■   riii 

r/ro;/.v,  alinosi   blat  U  on  umbo,  jialer  toward  margin.      I'l.llSII    ihin. 

concolor.      (illJ.S    adnexed,    with     tooth,    close,    veiilricose.    whilish 
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then  tinged  gray,  iiitei>;ijaces  venose,  stem  :>-7  em.  long,  1-2  mm. 
thick,  equal  or  attenuated  below,  iouglihU  and  firm,  Hexnons,  hol- 
low, white-pnlveruleut,  brownish  above,  paler  below,  curved-root- 
ing. SPOKES  spherical,  covered  icith  hJiiiit,  rod-like  tiihei-rles, 
6-7  micr.  diam.,  tfJiite.  CYSTIDIA  moderateh'  abundant,  fusoid, 
attenuate  above,  J:5-(>0  x  8-12  micr.     ODOR  slight  or  none. 

On  ver}'  rotten  wood  and  debris  in  beech  and  maple  forest 
(Quirk's  woods,  east  of  Ypsilanti,  Michigan  i.  Gregarious  or  sub- 
caespitose.    August.    Rare. 

An  interesting  lind  of  a  remarkable  plant  which  does  not  seem 
to  have  been  noted  except  by  its  discoverer.  The  structure  of  the 
spores  naturally  leads  one  to  suspect  an  Inocybe,  but  their  color  is 
white  (hyaline  under  the  microscope),  and  the  habit  of  the  plants 
is  that  of  a  Mycena.  Bresadola  describes  it  as  liaving  a  strong- 
odor  of  rancid  meal,  which  our  plants  seemed  to  lack.  The  stems 
become  firmer  and  tougher  on  drying  and  it  is  placed  by  Saccardo 
under  the  Rigipedes  next  to  J/.,  raehorrhiza  which  is  said  to  have 
tuberculate  spores.  The  latter  is,  however,  a  very  different  plant 
both  in  color  and  shape,  according  to  the  figure  of  it  b}-  Fries. 
(Icones,  PI.  So,  Fig.  l.j  Two  other  species  of  Mycena  have  been 
described  with  tuberculate  spores,  M.  hrijopJiila  ^'ogl.  and  M.  re- 
ceptibilis  Britz. 

855.     Mycena  cyaneobasis  Pk. 

N.  Y.  State  Mus.  Rep.  51,  1898. 
Illustrations:     Ibid,  PI.  B,  Fig.  1-7. 

PILEUS  0-15  mm.  broad,  tough,  tirm,  elliptic-oval  at  very  first, 
then  conic-campanulate,  dark  aeruginous-brown  at  first,  at  length 
paler  and  grayish,  especially  toward  the  hlnish  margin,  glabrous, 
papillate  or  obtuse,  striatulate  on  margin.  Trama  composed  of 
a  thick  amorphous  to  subgelatinous  ui)per  layer,  elsewhere  pseudo- 
parenchymatous.  (IILLS  narrowly  aditafe,  not  uncinate,  ascend- 
ing, rather  narrow,  close,  whitish  or  tinged  grayish,  edge  minutely 
fimbriate.  STEM  5-8  cm.  long,  1-1.5  mm.  thick,  equal,  slender, 
flexuoiis,  terete  or  composed,  tubular,  cartilaginous,  elastic,  floc- 
cose-priiinose  at  first,  glabi-escent.  (/idi/isli-hroirn ,  hairy  and  rooting 
at  base.  SPORICS  snhsi)lierical.  7-8  micr.  diam.,  smooth,  white. 
CYSTIDIA  none.  I^terile  cells  on  edge  of  gills  filiform,  numerous, 
40  x  2  micr.,  hyaline.   OROR  and  TASTE  mild  or  slightly  of  radish. 

Subcaespitose,  among  leaves  and  much  decayed  wood  in  fron- 
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dose   woods.     Ann    Arhor.     -June   and    October.      Infi-e(inent. 

This  dillei-s  hnt  lit  lie  from  M.  i-jiiuiothilr  Atk.  The  iiileus  and 
.stem  are  sli<»litl_v  "iclaiinons  when  inuist.  The  mycelinm  has  a 
hluish  tin^e  or  is  dnll  white.  There  is  a  bluish-^reen  tin^e  to  the 
voun^  pileus  which  is  sometimes  slightly  zonate.  I'eck  referred 
it  to  the  Kigipedes  where  it  is  somewhat  doubtfully  retained. 
.1/.  ci/anothrir  seems  to  lia\e  a  nnidi  longer  rooting  stem,  aduexed 
gills,  and  the  stem  is  glabrous  and  ditlerently  colored.  It  may 
turn  out  to  be  ideutical  with  .1/.  c/jdncobdsi.s.  In  Kurojte  three 
other  small  Mycenas  witli  blue  tints  have  been  described,  .1/.  inar- 
ll'nirlhi  Fi-..  M.  irif<  Berk,  and  M.  calorhiza  Bres.,  all  densely  i-elated. 
riie  last.  lio\ve\er.  has  sjxjres  very  ditt'ereut  from  either  of  ours. 

Srrlioit  Vlll.  Fr<t<iUipr<1<fi.  Stem  fraf/ih-,  dry,  juiceless, 
scarcely  rooting,  neither  dilated  nor  inserted.  Piletis  Jti/ijiopjidit- 
oiis.     <iills  white  then   tinged  grayish  or  fuscous. 

Delicate,  fragile,  often  soft,  it.siiulhj  odorous,  normally  on  the 
gnuind.  del)ris.  leaves,  etc.,  not  densely  caespitose  on  wood  i fxcept 
.1/.  (ilLtiliint ) . 

This  section,  like  the  preceding,  needs  a  revision  on  a  microscoitical 
basis,  especially  of  those  species  with  nitrons  or  alkaline  odor;  the 
latter  have  been  ai-ranged  as  well  as  possilile  in  the  absence  of 
<lelailed  informal  ion  from  luiropean  sources.  We  \\;\\v  a  nnndier 
of  foi-ins  with  a  more  or  less  nitrons  odor,  some  of  which  have 
not   been    included   lielow   for   lack  td'  data. 

856.     Mycena  alcalina  I'r. 

Syst.   Myc.    ISL'I. 

lllii>ii:iiioiis :      fries,    Icoues.    IM.    Si,    I'ig.    :;. 
<'o(.ke.    111.,    ri.    IST. 

PlUCrS  1-1*..")  cm.  br(tad.  cam|>annlale  lal  lirst  nai-iowly  ovate 
\(}  conic(am|iannlate  I ,  oiitus<'ly  nndionaie  oi-  ubinse,  glabrous, 
hi/(/rii/ilnni(iiis,  deeply  striate  (iindsli,  i/ra i/islilir<iirii  hi  )/nii/i\li- 
innhrr  (///o/.v/i,  fading  to  grayish  when  dry.  cenlei-  always  darker. 
I'MJISII  thin,  mendtranous.  (Illd.S  narrowly  adnal«'.  arcuate  as 
cending,  close  Ir»  subdislani,  idiilisli  linn  iilninniisiiiiiif.  or  yellow 
ish  in  age.  STJl.M  :'.  7  cm.  long,  I  L'  mm.  ihick,  rigid.  Iiiiiiih.  terete 
j  or  coni|)ressed.  slippei  y  vubgelal  iuoiis.  hollow,  m  n.  glabi'oiis,  pallid 
brown,  sonielinie.v  d;iiker  ;il  lirsl.  fading,  llie  nmiinL;  base  wliile 
slri<'(»se.      SI'<)|M',S   IilOv.'.  t;    ndir..    broadl\    elliiilicai.    sniooili,   ob 
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tuse  at  ends,  white.  CYSTIDIA  none  or  few,  then  sublanceolate 
to  subfusiform,  45-65  mm.  long,  t^terile  cells  ventricose  below, 
obtuse-cylindrical  above,  abundant,  35-42  micr.  long.  ODOR 
strongly  nitrous. 

Caespitose,  gregarious  or  solitary,  on  decayed  logs  and  debris  of 
tamarack,  elm,  etc.  Ann  Arbor,  NeAV  Richmond.  May-June  and 
September-November.     Not  ver}^  common. 

Characterized  by  the  odor,  by  the  few  cystidia,  and  the  slippery 
pseudo-viscous  stem.  The  surface  of  the  cap  is  composed  of  large, 
brown,  erect,  vesiculose  cells.  There  is  no  separable  pellicle,  and 
the  stem  is  not  truly  viscid,  but  feels  gelatinous  when  applied  to  the 
lips.  It  differs  from  M.  ammoniaca  in  its  slippery  stem,  lack  of  a 
decurrent  tooth  at  the  attachment  of  the  gills,  and  in  the  differently 
shaped  spores.  In  M.  alcalina  the  spores  are  symmetrically  ellip- 
tical, in  M.  ammoniaca  they  are  pip-shaped,  i.  e.,  narrowed  and 
pointed  toward  one  end.  Bolli  may  be  found  on  the  decayed  debris 
of  leaves  and  wood  on  the  ground  and  both  may  occur  solitary  or 
gregarious,  although  J/,  ammoniaca  is  rarely,  if  ever,  caespitose. 
Both  ditfer  from  M.  nietata,  M.  leptocepJiala  and  ^1/.  cojistans  in  the 
marked  excess  of  brown  shades  instead  of  gray. 

857.     Mycena  ammoniaca  Fr. 

Epicrisis,  1836. 

Illustration:     Cooke,  111.,  PL  238. 

PILEUS  5-15  mm.  broad,  conic-campauulate,  but  obtuse  (at  first 
elliptic-ovate),  umbonate,  hygrophanous,  striatulate  on  margin, 
glabrous,  fuscous-blackish  to  grayish-brown  (moist),  grayish  buff 
or  paler  (dry).  FLESH  membranaceous,  concolor.  GILLS  adnate, 
uncinate,  close  to  subdistant,  narroir  and  linear,  interspaces  venose 
at  times,  whitish  then  pale  cinereous,  often  dark  cinereous  at  the 
very  first.  STEM  3-5  cm.  long,  1-1.5  mm.  thick,  toughish,  equal, 
straight,  hollow,  even,  not  slipperij.  irhitisli  to  pale  brownish-.ashy,. 
white  mycelioid  at  base,  scarcely  rooting.  SPORES  8-10  x  6-7  micr., 
pip-shaped,  or  elliptical-ovate,  pointed  at  one  end,  smooth,  white. 
CYSTIDIA  none  or  few,  short,  stout,  ventricose  and  obtuse,  36-40  x 
15  micr.  BASIDIA  about  30x6  micr.,  slender.  ODOR  strongly 
nitrous. 

Gregarious  or  scattered  among  leaves,  remnants  of  decayed  Avood, 
etc.  Ann  Arbor,  New  Itichmond.  May-June  and  September-Octo- 
ber.    Infrequent. 
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Mostly  separable  froiii  M.  alvdliita  by  its  terrestrial,  scattered 
habit,  smaller  size  and  dry  stem.  M.  metata  has  narrower  spores, 
the  odor  is  faint  or  obsolete,  and  the  shape  of  the  pileus  is  often 
more  convex.  The  stem  of  this  species  is  slightly  tough  and  might 
on  this  account  be  referred  to  the  Filipedes.  The  trama  of  the  gills 
is  comjtosed  of  ratlicr  large  cells,  among  which  globose  vesicular 
cells  are  conspicuous. 

858.     Mycena  metata  Fr. 

Sysr.  .Myc.  ISi'l. 

IllusTraiidU  :     Cooke.  III..  IM.  L'L'S. 

I'lLEUS  .5-l'(l  mm.  broad,  convex  camjtauulate,  varying  to  nar- 
roirljj  c(nni)(iiiul(ite,  lij/fjropJiaiintis.  uinbonate,  obtuse,  stridtr  and 
osJi/j-hroini  {moist),  }»ale  asliy  to  browiiish-asliy  (dry),  glabrous. 
FLESH  Thin,  membranaceous.  (Jills  adnate,  ascending,  narrow, 
close  to  subdistant,  cinerascent  or  tinged  flesh  color,  edge  ohscurely 
focciilofir.  STI"!;M  4-G  cm.  long.  1.5-2.5  mm.  tliick,  e([ual,  fragile, 
tougliisli,  dry,  hollow,  even,  gi-ayisb-bivtwn  or  paler,  Hexnous,  hairy 
at  base.  SI'ORKS  ill!  x  1-5  micr..  iiarroirli/  elliptical,  sometimes 
narrower  toward  one  end,  variable,  snu»otli,  white.  CYSTIDIA 
none.  Sterile  eeUs  on  edge  of.  gills  globose-pyriform,  alxtul 
25-'U)  X  18  micr.,  covered  above  by  very  short,  rod-like  protuberances. 
ODOirweakly  alkaline  when  plants  are  fresh. 

(Iregarious  oi-  snltcaesjtilose  among  moss  and  grass,  in  tamarack, 
cedai-  and  lieiiilock  swaniits.  Ann  Ari»or,  Bay  ^'iew.  SejUenilier 
.XdVcnilM'i-.      1  nil  <'(|nciii   locally. 

The  micioscojiic  characler.s  ;ire  liie  best  mark  of  this  species.  Tlit' 
<-olor  is  between  grayish  bi-owii  and  ashy  i  sec  ('hai»inani.  lading 
to  pale  ;isliy  or  wiiilisli.  TIm-  sliiipc  of  ihc  r;\\)  \ai-ics  considt-rMlily 
in  thesiime  palcli.  l-'ries.  in  his  laier  works,  i;pici-isis  and  Hynu'ii. 
lOurop..  does  not  give  the  slia]M'.  In  Sysleiiia.  however,  he  says  it  is 
canipannl.ilc.  oucIkiII'  inch  nci'oss.  Mnssec  lUritisli  {'"ungns 
I'loia  I  and  SicNcnson  liSrilish  l-'ungii,  mislead  l»y  speaking  ol'  ilie 
young  (Jip  ;is  hendspherical.  1 1  is  ap|t;iieiil  ly  most  ali\indant  in 
late  antnnin.  in  or  on  llie  holders  of  swamps  among  sphagimm  or 
,  other  inos.x  imd  grasses,  even  attej-  heavy  frosts.  The  trama  of 
the  gills  is  coin|iosed  ol'  large,  cylindrical  cells.  It  dilVers  from 
.1/.  iiiiiiiiuniiird  in  its  microscopic  characters  and  its  haliilat.  ami 
l»y  t  he  jialer  color  of  its  ca|>. 
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859.     Mycena  leptocephala  Fr. 
Epicrisis,  1836. 
Illustration:     Cooke,  111.,  PI.  187. 

PILEUS  5-20  mm.  liij^li  and  broad,  conico-campanulate,  scarceh) 
liygroplianous,  fuscous-ashy  (young  and  moist)  soon  grayish-ichite 
or  'buff,  obtuse  umbo  tinged  drab,  often  unicolorous,  striate  to  sul)- 
sulcate  when  dry  and  with  a  glaucous  pruinosity,  opaque.  GILLS 
ascending,  narrowed  behind,  adnate,  not  uncinate,  not  broad,  ven- 
trico.se,  close  to  subdistant,  whitish,  then  tinged  pale  cinereous. 
STEM  5-10  cm.  long,  .5-1  mm.  thick,  filiform,  cartilaginous,  elastic, 
glabrous,  even,  hollow,  darker  than  p ileus  when  dry,  whitish  above, 
subrootiug.  SPORES  8-9.5x5-0  micr.  (rarely  up  to  10  x  T  micr.), 
elliptic-ovate,  apiculate  and  somewhat  pointed  at  one  end,  smooth, 
white.  CYSTIDIA  and  sterile  cells  lacking.  BASIDIA  short, 
about  15-18  X  6-7  micr.,  1-spored ;  sterigmata  prominent,  6  micr.  long. 
ODOE  nitrous,  varying  weak  or  strong. 

Solitary,  scattered  or  rarely  subcaespitose,  among  fallen  leaves, 
mosses,  decayed  debris  on  the  ground  in  woods.  Ann  Arbor,  New 
Richmond.     September-October.     Not  infrequent. 

This  is  one  of  the  gray  Mycenas.  It  has  been  placed  here 
because  of  the  glaucous  bloom  on  the  cap  w'hen  dry,  referring  to 
the  "pruinosity"  of  Fries'  description.  No  certainty  can  be 
reached  in  placing  it  because  of  lack  of  detailed  data  of  related 
European  species.  It  cannot  be  referred  to  M.  constans  Pk.  which 
is  a  small  plant  and  has  a.  decurrent  tooth  to  the  gills.  It  might 
be  referred  to  M.  consmilis  Cke.,  but  that  species  is  figured  with 
shorter  stems,  and  has  no  odor.  Sometimes  the  cap  and  stem  have 
a  pale  drab  or  faint  purplish  tint.  The  stem  becomes  flaccid  in 
age,  allying  it  to  the  Filipedes.  The  odor  is  often  not  noticeable 
until  sometime  after  the  plants  have  been  picked,  or  when  crushed. 

860.     Mycena  dissiliens  Fr.  var. 

Epicrisis,  1836. 

Illustrations:     Fries,  Icones,  PI.  81,  Fig.  2. 
Cooke,  111.,  PI.  285. 

PILEUS  5-15  mm.  broad,  obtusely  convex  at  first,  then  campanu- 
late  to  subexpanded,  subumbonate,  striatulate  and  grayish-brown 
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to  uiiihvr  ( Slice.  I  when  moist.  liyfii(tiili;iii(»us.  fading  to  whitish, 
<il;il»i-()us,  substriate  or  even  when  dry,  iii(ir(/in  at  first  strd'ujht. 
FJ^lOSll  watery  brownisli  tlien  whitish,  membranous,  not  very 
fragile.  GILLS  a<lnate,  /'///(  (/  decurrent  tooth,  ascendiiig-arcuate, 
moderately  Ijroad,  snbventricose,  close  to  subdistant,  white  then 
tinged  with  gray.  IMge  obscurely  tind)riate,  scarcely  venose. 
STEM  :\-i  cm.  long.  1  :!  mm.  thick,  often  rather  thick,  peUucidichite, 
sliining,  glabrous,  even,  straight,  eijual,  hollow,  jnujilr,  casili/  split 
lon(/itu(liitalli/.  SI'OKKS  ~-i)  x  4  1..")  micr.,  narrowly  elliptical, 
pointed  at  one  end.  smooth,  wliite.  CVSTIIHA  rather  abundant, 
subcylindrical.  olitusc.  .")(»-(;.")  x  S!)  mici-.  on  sides  and  edge  of  gills. 
ODOR  none. 

Scattered-gregarious  on  the  gronn<l  among  pine  iiee(llcs.  moss, 
leaf  mohl.  in  woods  of  wliitc  pine,  beech,  etc.  New  Kitliniond. 
Sejttember.     Inf  recipient. 

These  i»lants  liave  been  temporarily  referre<l  to  .17.  dissilinis; 
they  ditl'er  in  tliat  tlie  ]»ileus  is  not  sulcate  and  the  o(b»r  is  lack- 
ing. The  suudl  of  M.  dissiliois  is  said  to  be  unpleasant.  Our 
jdant  has  a  sul)gelatinous  feel  to  the  cap  and  stem,  but  there  is 
no  |)elli(  le.  Tlie  I»ase  of  stem  is  scarcely  liairy  except  wlieie  tlie 
mycelinm  masses  among  the  decaying  leaf  mold  from  which  it 
sometimes  ;,M'o\\s.  Tlie  pileus  dries  to  a  glistening  white,  as  does 
that  of  .1/.  sldiiiKd  Vv.  It  lias  the  stature  of  a  ('<dlybia,  as  shown 
in  I-'ries'  tigure  of  his  species.  It  ditfei's  from  .1/!  JitniispJirriiti  Vk. 
to  which  it  appears  to  be  ndated.  in  the  much  larger  spores.  The 
stem   Itecoiiies  very   fragile  with   age  and   breaks  on   |iicking. 

861.     Mycena  atroalba  I'r. 
Syst.  Myc.  is-Jl. 

I'lLlll  S  1  L'..-)  cm.  bioiid.  ii;iiro\\ly  el!i|ili(;il  al  liisl.  iiieii  cam- 
paniilale  to  e\|iaiHled.  iinilioiiale.  ;.;la lii-oiis,  hyi^i'opha nons.  uinhn 
siiioli'j/ju.sioits,  elseu  lieic  pale  grayish  wli i I e.  soiiielinies  nnifoniily 
fusconsgray.  fadin;;.  sirialc  lo  ilie  innbo  when  nioisi.  radi.itely 
wrinkled  or  I'liii-ow cd  when  dry.  opatpie.  I'LIISII  lliiii,  concojoi-. 
i-igi<l  fragile.  (ilLLS  iiarrowly  adiie\e(l.  imcinale,  close  to  scarcelv 
snbdistant.  nairow.  siib\  cut  ricose,  wliite  then  jtale  cinereous,  edj^e 
entire.  STIl.M  I  <i  cm.  lon;^.  ]..">  "J,."!  mni.  thick,  eqmil,  stiiate.  rigid 
fragile.  sulisliinin;_'.  ;,dabroiis.  shining,  even,  nliitish  ahot),  dtiric 
liisctiils  hrloir,  loiiuliish.  sometimes  coni|U'essed.  hollow,  mycelioid- 
li,iii\     and    soiiiewlinl     rooiinu.       Sl'(  >K  I',.'*;    itroadlv     elliptical.    S !(  .v 
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5.5-6  micr.,  smooth,  white.  CYSTIDIA  none.  STERILE  CELLS 
on  edge  of  gills  short,  lanceolate,  ventricose  below.  ODOR  and 
TASTE  none. 

Gregarious.  On  the  ground,  moss  and  debris  under  tamarack 
trees.     Ann  Arbor.     October.     Infrequent. 

The  plants  have  the  habitat  of  M.  meiata,  but  differ  from  it  in 
the  lack  of  odor,  the  dark-colored  umbo  and  the  microscopic  char- 
acters. The  gills  are  not  provided  with  cystidia  as  in  M.  atroal- 
'boides  and  the  stem  is  differently  colored.  Despite  the  similarity 
of  the  descriptions  the  two  species  are  very  distinct.  Our  plants 
differ  from  Fries'  description  in  that  the  base  of  the  stem  lacks  any 
marked  "bulbous-tumid"  root,  therefore  they  are  only  provisionally 
referred  to  M.  atroalha. 

862.     Mycena  atroalboides  Pk. 
X.  Y.  State  Mus.  Rep.  27,  1875. 

PILEUS  5-15  mm.  broad,  acorn-shaped  at  the  very  first,  then  con- 
ico-campanulate,  finally  umbouate  and  margin  recurved,  striatulate 
and  hlackislh-fuscous  when  moist  and  young,  hygrophanous,  fading 
to  fuscous  or  cinereous,  and  then  subsulcate.  FLESH  very  thin, 
membranaceous,  whitish  with  a  gray  tinge.  GILLS  uncinate-ad- 
nexed,  narrow,  close,  white,  faintly  grayish  at  length,  edge  entire. 
STEM  slender,  4-10  cm.  long,  1-1.5  mm.  thick,  equal  or  attenuated 
upwards,  glabrous  and  even  above,  hollow,  wavy,  fragile,  shining, 
terete  or  compressed,  easily  splitting  lengthwise,  dark  hhiish  or 
blackish-gray  at  apex,  tinged  gray  or  fuscous  elsewhere,  sometimes 
connate  with  cottony  fibrils  below.  SPORES  7-9  x  5-6  micr.,  broad- 
ly elliptical,  smooth,  white.  CYSTIDIA  numerous  on  sides  of  gills, 
subcylindrical,  slightly  ventricose  below,  obtuse,  75-85  x  7-8  micr. 
STERILE  CELLS  none. 

Solitary  or  subcaespitose,  on  decayed  wood  and  mosses,  in  woods 
of  hemlock,  beech,  etc.  New  Richmond.  August-September.  In- 
frequent. 

Manifestly  related  to  M.  atrocyaneus  Fr.  and  M.  atroalhus  Fr. 
31.  atrocyaneus  is  said  to  have  the  gills  joined  to  a  collar  and  dis- 
tant, whUe  the  pileus  is  deeply  sulcate.  From  31.  atroalhus,  31. 
atroalboides  differs  in  possessing  abundant  cystidia  on  the  sides  of 
the  gills  and  by  its  more  uniformlj^  colored  pileus.  A  form  occurs 
with  pileus  cylindric  when  very  young  and  at  first  dotted  with 
white,  scattered,  silky  fibrils  on  the  surface ;  its  cystidia  are  thicker, 
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12-10  niicr.  in  diameter.  Tlie  youug  stem  has  a  watery  juice  which 
is  at  tirst  dark-cohM-ed.  The  tint  of  blackish-blne  on  young  cap  and 
stem  is  common  to  both  forms. 

863.     Mycena  praelonga  Pk. 

X.  Y.  State  Cab.  Rep.  23,  1872. 

Illustration:     Atkinson.  Mushrooms,  Fig.  01,  p.  91,  1900.      (As 
.1/.  poJijiiranuiia.) 

PILEUS  o-l.">  mm.  broad,  at  tirst  subcylindrical  then  conic-cam- 
panulate  or  subexpanded,  nmbonate,  glabrous,  striate,  durk  hroirn 
Kith  a  leaden  tint.  GILLS  adnate,  uncinate,  arcuate-ascending, 
narroir^  close  to  subdistant,  white,  at  length  subcinereous.  STEM 
very  long,  10-20. cm.  long,  .5-1  mm.  thick,  filiform,  firm,  innately 
striatulate,  glabrous,  hollow,  tinged  rufous-brown,  white  at  apex, 
rooting  in  the  sphagnum.  SPORES  8-9  x  5-0  mici-.  when  mature. 
subglobo.se  or  broadly  elliptical,  smooth,  white.  CYSTIDIA  only 
-on  edge  of  gills,  flask-shajjed.  Avith  narrow,  acuminate  neck  about 
45  X  12-11  micr. 

Gregarious.  On  sphagnum  in  tamarack  swamps;  local.  Ann 
Arl)or.     ilay-.Tune. 

This  species  has  been  refei-rcd  by  Atkinson  to  .1/.  polyf/riinniKi  Fr. 
It  is  known  Ijy  its  vci-y  long  slender  stem,  by  the  leaden  tint  of  the 
Itrown  cap.  and  by  the  microscopic  characters.  Many  of  the  bog 
species  develop  these  long  stems,  aj»parently  the  result  of  the  moist- 
ure present. 

Srr(i()ii  /A.  i'ili  jtiih  s.  Stem  JUiloriii,  jlticcul,  somewhat  loii^li. 
rooting.  di'V.  juicdcss.  dills  wliiiisli  oi-  tinged  witli  the  C(»lor  of  the 
€aj).     Pilcus  not  hygrophanous. 

Stem  <'onimonly  vci-y  long  in  pi-oporiion  to  |»ihMis:  Ncry  slender, 
ten.se  and  straiglil  when  Ifesh.  coll;i]tsing  with  age  IxM-ause  of  the 
flaccid  texture;  growing  on  the  ground  among  mosses  and  grass, 
singly,  i.  e.,  not  caespil(»se.  In(»dor(»Ms.  Sometimes  not  easily  4lis- 
tinguished  from  those  of  the  Fi;i;ziliiiedes  wliith  have  slendei'.  lili 
form  stems;  and  lioni  llie  .\donidae,  which  dilVer.  however,  in  the 
persistently  white  ;iills.  .V  few  bi-iijhtly  colored  species  .ire  in- 
cluded here,  which  might  iterhaps  be  as  well  jdaced  nndei-  the 
A<loni(l;ie. 
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864.     Mycena  coUariata  Fr. 
Epicrisis,  1821. 

Illustrations :     Fries,  Icones,  PI.  82,  Fig.  5. 
Cooke,  111.,  PI.  189. 

"PILEUS  G-12  mm.  broad,  eampaiiulate-eoiivex,  siibiimbomite, 
striate,  typically  fuscous,  but  commonly  ichitisli-gray  and  only 
fuscous  on  disk,  fading,  glabrous.  FLESH  membranaceous.  GILLS 
adnate,  joined  in  a  collar  Ijehind,  thin,  crowded,  distinct,  whitish 
or  obsoletely  incarnate.  STEM  filiform,  2-3  cm.  long,  tough,  gla- 
brous, shining,  striatulate  under  a  lens.  SPOKES  8-10  x  4-G  micr. 
(Sacc.  and  Berk.)." 

Not  yet  found  in  the  State.  I  have  seen  specimens  on  decayed 
logs  in  a  neighboring  State  and  it  doubtless  occurs  in  Michigan.  It 
has  the  stature  and  appearance  of  31.  vulgaris,  but  the  cap  is  not 
viscid. 

865.     Mycena  cyanothrix  Atk. 

Mushrooms,  Edible,  Poisonous,  etc.,  1900. 

'illustrations :     Ibid,  Fig.  99,  p.  99. 

Oonn.  State  Geol.  and  Nat.  Hist.  Surv.,  Bull.  3,  PI.  37. 

PILEUS  1-2  cm.  broad,  ovate  to  convex,  viscid  when  young,  gla- 
brous, striatulate  on  margin,  bright  'blue  ivhen  young,  becoming 
pale  and  whitish  in  age  or  fuscous  in  the  center.  GILLS  free, 
narrow,  close,  white  then  grayish-Avhite,  edge  minutely  fimbriate. 
STEM  0-9  cm.  long,  1-1.8  mm.  thick,  slender,  hollow,  faintly  purple 
when  young,  becoming  wlhitish  or  flesh  color,  flexuous  or  nearly 
straight,  even,  rooting.  SPORES  globose,  smooth,  6-9  micr.,  wliite 
or  Avith  a  delicate  bluish  tinge. 

Gregarious,  subcaespitose  or  solitary,  on  decayed  wood,  debris, 
etc.     Marquette,  Bay  View.     Not  rare  in  the  north. 

A  slender,  delicately  tinted  plant,  so  far  found  in  our  northern 
regions  only.  It  differs  from  M.  cyancohasis  in  its  thinner  sub- 
stance, free  gills  and  brighter  colors. 
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866.  Mycena  subincarnata  Pk. 
y.  Y.  State  Cab.  K'ep.  23,  1872. 

I'lLEUtS  5-12  iiiui.  broad,  heniispheiical  xht'u  caiiipaiinhite-convex, 
finally  subex]taii(le(l,  fragile,  striatnlate,  f/Iabroiis^  /mlr,  incarnate 
or  yellowisli,  nsually  dull  reddisli  on  center.  FLESH  thin,  nieni- 
branaceons.  (JILLS  adnexed.  i-oundcd  l)eliind.  not  broad,  ventricose, 
close,  wliitisli  tintjed  ffcsJi  color.  STILM  2  T)  im.  lonj;,  filiform, 
pniinosc,  eqnal,  hollow,  even,  tonghish,  peUucidichitc,  base  rooting 
and  white-villose.  SPORES  r»-7  x  4  niicr..  elliptic-ovate,  smooth, 
wliite.     ODOR  none. 

<iregarious,  on  the  ground  or  on  mossy  logs  in  hemlock  or  i)lne 
woods.     Bay  View,  New  Ridimond.     Sei)tend)er.     Infreiiuent. 

Near  M.  iJuh-JicrrinHi,  bnl  dillering  in  color,  and  size  of  spores. 
The  stem  btHomes  fuscous  or  (hirker  in  age. 

867.  Mycena  pulcherrima  Pk. 
N.  Y.  State  Cab.  Rep.  23.  1S72. 

PILEUS  5-10  mm.  bi-oad.  conico-campanulate  to  stdx  ampaiiulate, 
sultexpanded.  obtuse,  faintly  striatnlate  on  margin,  dull,  i/cllowish 
to  r<ddis}i,  [»aler  to\vard  margin,  delicatcdy  glaucous,  glabrous. 
FLESH  membranaceous.  Cll^LS  adnexed.  not  uncinate,  broad  in 
the  middle,  rmtricosi ,  close  to  sui)distant,  j/clloiri.sji  or  tinged  like 
pileus.  STICM  .'1-5  cm.  long.  .5-1  mm.  thick,  lilil'orm.  llaccid.  e(|nal. 
escn.  tiexntiiis,  white  pnhciiilcnt  when  young,  glabrescent,  fxllucid- 
irJiitf  and  shining,  white-hairy  at  base.  SPOPIOS  7-S  x  5-(;  micr., 
oval-elliptical,  smooth,  white.     ("S'S'rilH.\   none.     ODOR  none. 

Scattered  or  in  t\\<is  and  threes,  on  wvy  decaxcd  w I  or  debiis, 

under  hemlock  and   pine      New    Richmond. 

.V  distinct  little  |iianl.  lo  In-  se|iaiated  Irom  1/.  (iciruhi  I'r.  I)y 
its  liahitat,   larger  size  and  dillcrrnl   spores. 
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868,     Mycena  acicula  Fr. 

Epicrisis,  1S3G. 

Illustrations :    Fries,  Icones,  PI.  85,  Fig.  3. 
Cooke,  111.,  PI.  190. 
Patouillard,  Tab.  Analyt.,  Xo.  108. 
Atkinson,  Mushrooms,  Fig.  98,  p.  98,  1900. 

PILEUS  2-4  mm.  broad,  campanulate-convex,  sometimes  papillate, 
glabrous,  glaucous,  striatulate  on  margin,  vermillion,  reddish-orange 
or  yellowish  with  red  center.  FLESH  very  thin,  membranaceous. 
GILLS  adnexed,  ascending,  ventricose,  rather  broad,  subdistant  to 
distant,  yellow,  yellowish,  creamy  white,  or  white,  edge  minutely 
crenulate.  STEM  2-5  cm.  long,  filiform,  equal,  toughish,  hollow, 
glabrous  or  minutely  pulverulent  at  first,  j)elliicid-yellowish  or 
yellow^  more  or  less  rooting,  SPORES  7-9x2.5-4  micr.,  narrow, 
fusiform  or  narrowly  subovate,  ismooth,  white.  CYSTIDIA  none. 
ODOR  none. 

Gregarious  or  scattered.  On  rotten  wood,  or  among  leaves  and 
grass,  in  woods,  meadows,  thickets,  etc."  Ann  Arbor,  Detroit,  etc. 
May-June  and  September-October.     Frequent. 

This  is  a  pretty  little  Mycena  and  one  of  the  earliest  to  appear. 
It  is  not  by  any  means  limited  to  the  woods  or  to  growing  on  wood 
or  twigs  as  most  authors  remark,  but  may  be  found  among  grass  on 
the  ground  in  low,  moist  meadows  in  spring.  The  spores  are  quite 
characteristic  and  help  not  a  little  in  its  positive  identification.  I 
suspect,  in  fact,  that  it  has  been  reported  as  M.  adonis  Fr.  when 
occurring  on  the  ground  in  grassy  jilaces,  but  no  spore  measure- 
ments of  that  species  seem  to  have  been  printed.  On  decayed  wood 
the  stem  is  rooting  and  hairy  along  the  root,  whereas  on  the  ground 
it  has  few  hairs  and  is  scarcelj^  at  all  rooting.  Other  minute 
Mycenas  with  rosy  or  red  caps  have  been  described  by  Fries  from 
Europe :  M.  stipularis  and  M.  juncicola  have  non-rooting  stems  in- 
serted on  stipules  of  fallen  leaves;  M.  ptcrigenns  lias  a  bulbillose 
stem  attached  to  roots  and  leaves  of  ferns,  etc, 

Omphalia  Fr. 
(From  the  Greek,  omphalos,  an  umbilicus.) 

White-spored,  Stem  cartilaginous,  slender,  usually  hollow  or 
loosely  stuffed,  widened  above  with  the    pileus    in    trumpet-form. 
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Gills  dccurroit,  or  ailiiate-deciinenl.     i'ileiis  more    or    less    mem- 
hranaccous,  its  margin  at  lirst  either  incurved  or  straight-appressed. 

Epipliytal.  lijiiiiodoiis  or  terrestrial;  pntreseeut  plants,  with  few 
exceptions  small  or  minute.  Very  closely  related  to  Collybia  when 
the  margin  of  the  pileus  is  at  lirst  incurved:  and  to  Mycena  when  it 
is  straiglit;  ditTering  from  these  by  the  decurrent  gills.  Tongliish, 
reviving  species  are  referred  to  ^Marasmius.  They  differ  from 
Clitocybe  by  the  cartilaginous  character  of  tlu'  stem. 

The  I'lLEUS  varies  conical,  luMiiisplu'rical,  convex  or  campauu- 
late,  often  quite  expanded  in  the  CoUybiariae,  and  usually  marked 
by  a  distinct  umbilicus  wlilch  becomes  widened  in  some  species  to 
infundibuliform ;  some  species  show  the  umbilicate  character  only 
in  occasional  specimens,  e.  g.,  O.  uniciniiiia,  while  the  other  speci- 
mens are  obtuse  or  somewhat  papillate.  Its  color  is  often  pure 
white;  it  may  be  gray,  fuscous,  brown,  yellow,  orange  or  reddish. 
It  is  generally  hygrophanous  and  tlion  striate  wlien  moist.  The 
surface  is  usually  glabrous  or  with  a  very  minute  pubescence 
which  is  'rarely  glandular.  The  (ilLLS  are  decurrent,  some- 
times not  strongly  so,  most  often  running  far  down  as  the 
cap  expands.  Their  width  and  spacing  are  used  to  separate 
the  sjjecies  into  subdivisions,  altliough  this  is  not  always 
sharply  marked.  Peck  in  iiis  monogiaph  of  the  New  York 
species  diep.  4.').  1S!>l*)  states  that  in  his  o|iiiiion  this  gi-ouitiiig 
is  unsatisfactoi-y.  but  as  no  better  is  offered,  it  is  aillicrrd  to  in  this 
pajier.  CVSTIDIA  are  lacking  in  most  species,  and  when  present 
are  rather  frw  and  inc<»nspicnons.  Tiie  STIO.M  is  nsnally  slender 
to  liliroi-ni.  and  when  di'V  its  carl  ilagimins  cortex  is  like  thai  of 
.Myccna.  The  smface  is  glabrous,  horny  ami  shining,  oi-  varying 
to  |>iiiinoso  or  haiiy  at  base.  The  Sl'OKI^S  are  sin(»(»th.  As  in 
.Mycena  llie  inimalini'  spnres  are  looseneil  in  a  niiciiiscopic  nionni  ; 
so  the  same  precji  Ml  ion  must  lie  (»bsei-\'ed  as  w  hen  st  ndying  t  he  spores 
of  Mycena  jn  ordei-  that  one  may  gel  the  coi  red  measurements  of  the 
iinitur*'  spoi-es.  \'ei\  lew  ()in|ihalias  li;i\f  ;i  distinguishing  ()lM)lv, 
:ind  nouf  (tf  ili.-  ruljowing  are  nilmns  or  Iragranl.  Thcii'  llhllMI, 
!T^'  is  of  nil  inlcirvi  l»ec;ius('  ol'  ihcii'  thin  tcMnrr  and  small  si/.e; 
imnciiic  known  \n  lie  pois(Uious,  but   |»!*ol»;iiil\    lew    ha\i-  lircn   lesled. 

They  an-  found  lioni  early  spring  to  laic  aulnnin.  dniing  wet 
weather  and  in  low  or  damp,  shaded  places.  Willi  the  exception 
of  O.  i<iini>ini<  }Ui  :ind  (f.  lUnild,  I  hey  occni-  s|toradically.  few  of 
iheni  are  found  in  (|uanlilies.  many  are  bul  rarely  found.  .\  I'alher 
large  nundier  of  speries  ;ii'e  desciilied.  W-tU  has  named  ;ilioui  iwenly 
live. 


814  THE   AGARICACEAE    OF   MICHIGAN 

Key  to  the  Species 

(a)     Plant  wholly  white, 
(b)     Gills  broad. 

(c)     Stem  tubular;   plant  snow-white.     879.     0.  gracillima  Fr. 
(cc)      Stem  solid;  plant  soon  dingy-white.     878.     0.  albidula  Pk. 
(bb)     Gills  rather  narrow. 

(c)     Gills  crowded;  plant  pure  white.     869.     0.  scyphoides  Fr. 
(cc)     Gills    moderately    close;    plant    dull    white.     870.     0.    scypM- 
formis  Fr. 
(aa)     Plant  not  wholly  white, 
(b)     Pileus  viscid. 

(c)     Gills  lilac;  pileus  greenish-yellowish.     872.     0.  lilacifoUa  Pk. 
(cc)     Gills  whitish;   pileus  pale  grayish-brown.     (See  834.    Mycena 
vulgaris  Fr. ) 
(bb)     Pileus  not  viscid.   " 

(c)     Pileus  yellowish,  orange  or  reddish. 

(d)     Stem    date-brown,    horny;    on    coniferous    wood;    gills   very 

veiny.     883.     0.   campcmella  Fr. 
(dd)      Stem   not  date-brown  and  horny. 

(e)     Gills  white  or  cream-colored;  on  mosses. 

(f)     Pileus  10-20  mm.  broad;   convex.     882.     0.  fihuloides  Pk. 
(ff)     Pileus  3-8  mm.  broad,  cucullate.     880.     0.  fibula  Fr. 
(ee)     Gills  not  white. 

(f)     Pileus  brick-red  to  reddish-brown.     873.     0.  pyxidata  Fr. 
(ff)     Pileus  olivaceous-yellowish;   stem  dusky  yellowish.     871. 
0.  oUvaria  Pk. 
(cc)     Pileus   with   grayish,    fuscous   or   brown   shades. 

(d)     Pileus    3-7    mm.    broad,    whitish    except    the    fuscous-brown 

center.     881.     O.  schwartzii  Fr. 
(dd)     Pileus   usually  larger. 

(e)     Gills  broad,  crowded;  pileus  and  stem  dark,  umber-fuscous 

to  blackish.     884.     0.  umbratilis  Fr. 
(ee)     Gills  rather  narrow. 

(f)     Pileus  dotted  with  scurfy-blackish  points;' on  sphagnum. 

877.     0.  gerardiana  Pk. 
(ff)     Not  with  blackish  points. 

(g)     On  decaying  wood,  logs,  stumps,  etc. 
(h)     Pileus   rugose,   brown;    flesh   emitting  watery  juice 

when  cut.     874.     O.  rugosodisca  Pk. 
(hh)     Pileus    even,    ashy    to    smoky,    non-hygrophanous. 
875.     0.  epichysium  Fr. 
(gg)     On  the  ground,  pileus  hygrophanous,  substriate;  gills 
subdistant.     876.     O.  otrisca  Fr. 

Section  I.     CoUtjhiaiiac.     Margin  of  pileus  at  first  incyrved. 
*GiU»  narroiv ;  crowded,  close  or  suhdistant. 
869.     Omphalia  scyphoides  Fr. 

Syst.  :\ryc.,  ISL'I. 

Illnstratioiis  :     Fries,  Icoiies,  I'l.  75,  Fiji.  -• 
Patoiiillard,  Tab.  Aiialyt.,  No.  \\\). 

"PILEUS  4-8  nun.  broad,  umbilicate  then  infiiudibuliform,  often 
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irre<;ular.  i>iiir  ir]iit>\  even,  silky.  FLESH  suliiiu'iiiltiaiiiKci.iis. 
(iILLS  (leeui-renl.  imnoir,  croinhil.  irliitr.  STl^.M  S-l(i  iiiiii.  lou<;, 
short,  stuffed,  .subvillose,  white.  Sl'OKES  (5  x  '1  micr.  ( Sacc 
Masseej  ;  (*»  x  4  .')  luicr.  (Pk.i 

'•( Jrejiaiidus.  in  nios.sy,  <;rassy  places  on  the  ;^i(>nml.  lUead 
leaves  in  woods — Lony:year.  i 

"\'ai-ialtle,  often  tiexuons  antl  eceeniiie,  coninmuly  small,  not 
hygrophanous,  yellowish  on  drying,  stem  woolly  at  least  at  base, 
pileiis  sometimes  often  an  inch  broad. "" 

Keported  by  Longyear.     Greenville.     July,     liare. 

870.     Omphalia  scyphiformis  Fr. 
lOpicrisis.  Is.k;. 
Illustration:     Fries,   hones.   IM.   T.").   Fi^.  ;;. 

I'lLI-^rS  .")  !i  mm.  broad,  convex.,  then  nnddlicate  or  infundibidi- 
forni.  ^dabrous.  .sometimes  silky,  dull  irJiitc,  margin  ob.soletely 
striatuhite.  FLESH  membranaceous.  (IILIjS  decurrent.  thin,  xar- 
roirJij  tritnifjidiir,  whitisli,  close,  moderately  broad  in  middle,  atten- 
uate at  ends,  edge  entire,  trama  of  interwoven  liyphae.  STIOM  !."»- 
'2.7)  cm.  long,  equal,  even,  somewhat  hollow,  whitish,  glabrous  or 
loosely  pul)escent  by  flexuous  longish  hairs,  base  attached  to  moss 
by  radiating  hairs.  SP()K1<]S  (l-T  x  ."'>.. ■)-4  micr..  ovate  or  i>ip-sliaped. 
]tointed  at  one  end.  smootli.  while.     ('^'S'^I1)IA   none.     (>1»()K  none. 

<ii-egarions  on  mosses  or  on  moist  earth.  .\nii  .\rlioi-.  .\ugnsi. 
Kate. 

'i'liis  s|iecies  is  closely  related  to  ().  sii//)li()iih  s.  I  I  dilVers  in  the 
didl  while  (albidnsi  c(dor  of  the  whole  planl.  whereas  .1/.  siifjili'iiihs 
is  said  l(»  be  pure  white  icandidnsi;  the  gills  are  n<t|  as  narrow 
and  crowded  as  in  llial  species,  and  pi-ol)ali!y  llir  s|ioi'es  diilei-. 
()iir  |»laiils  approached  I/.  s<i/i>li(tith  s  in  Ihe  pnltesceiice  toward 
the  base  of  the  stem,  which  l-'ries  says  is  ^labi-ons.  ( )n  moss  the 
silky  wcbby  mycelinm  sometimes  spreads  some  distance. 

871.     Omphalia  olivaria  I'k. 

N.    ^'.    Stale    Milv.    Kej..    L'."..    IsT:'.. 

i'l!,I!rs  (i  I.")  mm.  Iiiuad.  con\e\.  snbchnale.  with  decnixed  mar 
gill,   ill  I /ill/    iiiiililliiiili  .   glabions,   jiiili     i/ilhiirisli    |o   o|  i\e  green,    e\  en 

or   obscnreh    siriatnlale.      I-MJISH    ihin.     <ilLLS    long    decurrent. 
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subdistaiit,  ntilier  iianoic,  yellow  wbeu  Iresli,  edge  entire.  STEM 
2-2.5  cm.  long,  1  mm.  Thick,  tough,  equal,  even,  tubular,  duski/  yel- 
loicish,  minutely  pubescent,  glabrescent.  SPOEES  G-7  x  5  micr., 
:subgiobo8e  or  broadly  elliptical,  smooth,  white. 

On  decayed  logs.     Ann  Arbor.     September.     Eare. 

The  plant  revives  somewhat  after  being  moistened.  The  pubes- 
cence of  the  stem  is  white  after  the  escape  of  the  moisture.  Tbe 
trama  of  the  gills  is  composed  of  interwoven;  narrow  hyphae, 
quite  compactly  arranged.  0.  luteola  Pk.  differs  in  having  a 
brown  and  solid  stem.  0.  snhdavata  Pk.  has  yellow  gills,  but  the 
pileus  is  grayish-brown  and  stem  white. 

872,  Omphalia  lilacifolia  Pk. 

N.  Y.  State  Mus.  Eep.  24,  1872  (as  0.  lilacina). 
N.  Y.  State  Mus.  Eep.  29,  1878. 

Illustrations :    Peck,  N.  Y.  State  Mus.  Eep.  24,  PI.  1,  Fig.  10-13, 

"PILEUS  1-2  cm.  broad,  convex,  deeply  umbilicate,  glabrons, 
viscid,  hygrophanous,  dingy  yellow  with  greenish  tinge  and  striatu- 
late  when  moist,  bright  sulphur-yellow  when  dry.  GILLS  decur- 
rent,  arcuate,  close,  narrow,  pale  lilac.  STEM  1-2.5  cm.  long,  1-2 
mm.  thick,  equal,  glabrous,  hollow,  viscid,  yellowish,  with  a  pale 
lilac-colored  mycelium  at  the  base.  SPOEES  subelliptical,  5-6  x  3 
micr.-' 

Scattered  or  solitary,  rarely  subcaespitose,  on  decaying  trunks 
of  hemlock,  in  tlie  coniferous  regions  of  the  State.  Munising^ 
Houghton,  Huron  Mountains,  Bay  ^'iew.  New  Eichmond.  July- 
September.     Infrequent. 

The  colors  and  viscidity  make  this  an  easily  recognized  species. 
0.  lilacina  was  described  from  Lapland,  and  anteceded  Peck's  first 
name;  it  is  said  to  be  violaceous  except  for  the  yellow  gills;  its  cap 
is  not  viscid. 

873.  Omphalia  pyxidata  Fr. 
Syst.  Myc,  1821. 

Illustrations:     Cooke,   111.,  PI.   191. 
Patouillard,  Tab.  Analyt.,  No.  636. 

''PILEUS  1-2  cm.  broad,  convex,  umbilicate  to  infundibuliformy 
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j^laltl'ons,  liyj^l(»jili;lli(ilis.  hiidc  red  nr  rcddish-lnoir n  untl  riiditilc- 
striate  irJicii  moist,  paler  and  silky  w  Iumi  drv.  FLESH  iii(Mii1ii-;iii;i- 
ceous.  GILLS  decnrreiit,  narroir,  siihdi.staiit,  tinged  with  llesii 
color  then  jiilvus.  STiOM  '2:\  cm.  l(»ng,  1*  mm.  thick,  iMiual.  tdugii. 
glahrons.  c\cii.  sTnlVcd  (»r  liollow.  pallid  riifcsiriit.  SjMHM-'S  nNoid. 
.snKtoth.  white,  (i-S  x  .">  micr.   (  Tatoniilard.  i 

"Oil  the  ground,  roadsides,  etc."  l-^ast  Lansing,  (ni  ilic  caniiins. 
JJej»orte(l  l>.\'  Lniigyear. 

Evidently  rai-e.  I'eck  says  he  fonnd  it  Itnt  once.  Not  ninch  re- 
liance can  lie  jdaccd  on  the  sjiore-nieasnrenients  given;  Stevcnsun 
(|n(»1es  lliicc  dillci-ciil  si/cs,  <iiic  of  wliicli  is  I'(.11(i\\(m1  hy  Saccai-thi. 
The  pileii^  is  said  l»y  Fries  tn  fade  siiongly,  even  t(t  become  whitish. 
Some  think  that  <>.  iKinalis  Fr.  and  <).  Ucpalica  Fr.  are  to  lie  c«»ii- 
sidered  as  vai-ieties  nt  <).  pi/.rithitd.  (See  Barhicr.  IJnll.  1,  Soc.  Myc. 
de  France.  \'nl.  XX.  p.   l(r».  1!MI4.I 

874.     Omphalia  rugosodisca  Pk. 
X.    Y.  Slate  Mas.   lieji.  iM;,   1S74. 

l*IIJ-;rS  1  L'..~)  (111.  liioad.  hioadly  c<tnvex  oi-  nearly  jilane.  de 
jtres.sed  or  nniitilicale.  soiiieiinies  ohtnse  or  slightly  nmiionate 
nifjose,  hygrojihan(»ns,  iralcri/  (■iiniiiiiiini-hrinni  and  siriatiilait 
(inoisti,  paler  when  dry.  l-'LIOSIl  lliiii.  (IILLS  slioii  (Icciiiiciil 
iKiridir,  close,  wliilisli.  STIvM  L' .".  ciii.  long.  1  L'  iiiiii.  lliick.  gla 
lu'oiis,  hollow.  (  ail  ilagiiioiis.  concolor.  paler  at  apex.  SIMHkllS 
clli|ilical.   (i  7  \  1  ."»   iiiicr..  snioolli,   while. 

On    decaying    |iioslralc    Iniiiks   ol'   licinlock.      r>ay    \icw.      .Inly. 

Known  l»y  the  rugose  ca|».  the  liinw  n  color  ;mil  llic  lacl  ilial  c\ciy 
|!arl    of    llic    jilaiil    cniils    a    watery    juice    when    cnl    or    Innised.      Ii 

seems    to    he    limilcfl    to    decaying    w I    of    coiiireioiis    trees.       I*eik 

refei-i-i'd  this  species  to  Collyliia   in  the  ."'.Isl    New    N'ork   .Mnseiiin   l\e- 
Jiort,   l»nl    l:ilei-   lelnrned    il    |o  (  »iii  plia  I  i;i .      Saccaido    placed    il    in    I  lie 
genus    .Myceiia    witlnMil    gi\ing   any    reason    I'oi'  doinii   >(i.      A  i    liiiies 
ilie  odor  is  said   lo  he  slightly  of  radish. 
lO:! 
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875.     Omphalia  epichysium  Fr. 
Syst.  Myc,  1821. 

Illn.strations :     Atkinson,   Fig.   101,   p.   101,   1900. 
Plate  CLXXI  of  this  Eeport. 

PILEUS  1-4  em.  broad,  convex  then  expanded  and  umbilicate 
or  nnibilicate-infundibiiliform,  margin  arcnate  with  deciirved  edge, 
striattihite  and  dark  cinereous  to  smoky-broicn  (moist),  even,  silky 
and  light  gray  to  whitish  (dry).  FLESH  thin,  soft.  GILLS 
acuminate-subdecurrent,  ascending-arcuate,  narrow,  close,  thin, 
ivliitisTi-cinereous ,  edge  entire.  STEM  1.5-3  cm.  long,  1-3  mm.  thick, 
equal,  glabrous,  almost  solid  or  subfistulose,  snioky-cinercous,  con- 
color^  within.  SPORES  7.5  x  4  micr.,  pip-shaped,  smooth,  white. 
CYSTIDIA  none. 

On  decaying  logs  or  remains  of  decaj'ed  wood  in  frondose  or 
mixed  woods.  Throughc^ut  the  State.  Ann  Arbor,  New  Richmond, 
Marquette    and   Houghton.     July-September.     Infrequent. 

The  pileus  is  often  fibrillose-tloccose  on  the  umbilicate  center. 
The  plants  are  rather  soft  and  watery  and  the  stem  soon  shrivels. 
0.  onisca  Fr.  differs  in  the  hygrophanous  pileus  which  is  entirely 
glabrous,  the  smaller  size  and  large  spores;  the  gills  are  somewhat 
different  in  shape  and  spacing. 

876.     Omphalia  onisca  Fr. 
Syst.  Myc,  1821. 

Illustrations:     Fries,  Icones,  PI.   75,  Fig.  3. 
Cooke,  111.,  PI.  209. 

PILEUS  5-15  mm.  broad,  convex,  soon  plane  and  cj^athiform- 
umbilicate,  glabrous,  flaccid,  hygrophanous,  smoky-fuscous  or  ashy- 
brown  and  striate  on  margin  (moist),  pale  cinereous  and  hoai*y 
(dry),  the  umbilicus  darker.  FLESH  thin,  concolor  when  moist, 
pale  grayish-white  when  dry.  GILLS  short,  dccurrent,  broadish 
in  vaiAdle,  suhdistant ,  thickish,  cinereous-fuscous,  sometimes  forked, 
edge  entire.  STEM  short,  1-1.5  cm.  long,  .5-1  mm.  thick,  slender, 
equal,  toughish,  firm,  solid,  concolor,  glabrous,  becoming  pale 
within.  SPORES  9-11  x  5  micr.,  distinct!}'  ovate,  apiculus  curved, 
smooth,    white.      CYSTIDIA    and    sterile   cells   none.      BASIDIA 
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clavate,  30-35x4-5  niicr.,  -l-.spored,  .steriji;iiiiii;i  shMidcr.  •;  7  micr. 
long.     ODOR  and  TASTE  none. 

Scattered  or  gregarious  on  the  ground,  in  low,  wet  plates  in 
woods.     Ann    Arbor.     May    and    September.     Jlare. 

Differs  from  O.  tpichysium  by  its  habitat  on  the  ground,  its 
glabrous,  hygrojihanons  pilens  and  by  its  gills  and  spores.  The 
liymenium  occasionally  has  sterile  basidia  intermixed,  bearing  only 
a  single  long  abortive  stei-igma.  Authors  disagree  as  to  the  size 
of  the  spores.  Britzehnayr  gives  them  as  12  x  7-8  micr.  and 
Massee  as  6x5  micr.  It  differs  from  0.  umbratilis  in  the  rather 
distant  gills  and  larger  spores. 

877.     Omphalia  gerardiana  Pk. 
\.   V.  State  .Mns.   Kep.  L'C,   1S74    (as  Clitocybe). 

PILEr\S  10-L'O  mm.  broad,  nearly  plane  or  soon  infundibuliform, 
hygrojihanons.  fragile,  (/nii/isJi-hroim  to  hroicnish-ashf/  and  sfriatii- 
lalc  (moist  I,  i)aler  wlien  (\\\\  tlic  surface  is  dotted  hi/  sciirf-Uke 
.scattered  }>oiiits  irJiieJi  heemiie  hiachisji.  FLICSH  thin,  concnloi-. 
GILLS  decurrent,  narrow,  subdistant,  wliitish  then  tinged  \\\[\\ 
asliy  or  obscure  yellowish,  sometimes  forke<l.  STEM  o-.")  cm.  long. 
1-L'  mm.  thick,  (■(irtihif/inous.  equal,  even,  hollow  by  a  narrow  tnbnlc. 
glabrous  or  prninose-villose  loward  base,  al  hinitli  darLi  r  Hum 
]tlhiis.  SrORIOS  711  X  .'>..")  1  micr.,  Nariablc  in  size,  nialnriiig 
slowly,  olilniig  (i\  ale.  narrow,  sniooili,  while.  ('VSTIIMA  none. 
<)|)()i;    none. 

( )ii  s|liag!iiiin  in  cedar  and  tamarack  swamps.  Ann  .\i-lioi-. 
HriiigliidH.      .May,   .Inly.      Lncal. 

DilVeis  Ifftm  O.  sjduKiiinjtli'ila  i»erk.,  in  ccdor  and  spores,  according 
to  the  description.  Cooke  (  111.,  Pi.  LiSlh  gives  ligures  which  are  very 
like  (»nr  pla  Ills.  O.  sjduinnnidi ila  is  said  to  lia\e  a  dingy  pale  ochre- 
colored  pilens  and  gills,  is  longh,  and  has  smallei-  spines.  Peck 
vacillates  in  deciding  wlielher  this  is  an  Omphalia  oi-  Clitocybe;  il 
was  originally  desci-ilted  ;is  a  ('lilocybe,  then  in  the  l.")lli  K'epnii  it 
was  |ilaie(|  anmng  (he  <  Mii|ilialia'-.  liiiallN  in  llie  list  of  species 
descrilied  li\  I'erk  i  N.  ^.  Siaie  Mns.  Hull.  i:',li.  ii  was  refei-ied 
l)ack  l<»  ( "liliicylie.  .My  <  tilleel  inns  indicate  llial  il  has  niuslly  a 
<Iislinclly  carlilagiimns  slein,  lience  ii  is  |ilaced  here.  The  color 
varies  consitlerably  dniing  ils  de\  elo|inienl  :  in  old  specimens  ilie 
whole  (ilanl  becomes  dingy  dark  blown.  The  scnil'y  poinls  on  Ihc 
cap  are  soniewlial  as  in  thai  >>(  Clilncifhe  id i/jxiidrs  Pk. 
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**GiUs  hroad,  dl^tdut. 

878.     Omphalia  albidula  Pk. 
N.  Y.  State  Mns.  Eep.  49,  189G. 

PILEUS  3-8  mm.  broad,  conrcx-liemispliertcah  at  times  papillate^ 
with  or  witlioiit  an  umbilicus,  glabrous,  striatulate,  at  first  jjure 
Viiiite,  tlieu  dingy.  FLESH  membranaceous.  GILLS  decurrent, 
distant,  broad,  white,  then  dingy.  STEM  verij  slender,  14  cm. 
long,  .5  mm.  thick,  toughisli,  glabrous  above,  white,  ''solid,"  attached 
below  to  leaves,  etc.,  by  a  very  strigose  base.  SPORES  8-10  x  2-4 
micr.,  elongated-oblong,  on  slender  sterigmata,  4-5  micr.  long, 
smooth,  white. 

On  leaves  and  bark  in  frondose  or  mixed  woods.  Bay  View. 
July.     Eare. 

Related  to  0.  stellata  Fr.  which  differs  mainly  in  its  fragile  stem, 
diaphanous  pileus  and  different  spores.  0.  papiUata  Pk.  seems  to 
be  very  similar,  but  with  a  conic  or  campanulate  cap,  few  gills  and 
different  spores ;  it  is  said  to  be  pure  white. 

Section  II.  Mycenariae.  Margin  of  pileus  at  first  straight, 
appressed  to  stem. 

879-     Omphalia  gracillima  Fr. 

Epicrisis,  1836. 

Illustrations:     Fries,  Icones,  PI.  75,  Fig.  5. 
Cooke,  111.,  PI.  252. 

Gillet,  Champignons  de  France,  No.  502. 
Plate  CLXXI  of  this  Report. 

PILET^S  3-10  mm.  broad,  at  first  campanulate,  becoming  hemi- 
spJicriral,  sometimes  papillate,  sometimes  depressed,  snoir/j-ichite, 
pellucid-striate,  soon  sulcate,  glabrous,  subttocculose  when  dry, 
fragile.  FLESH  membranaceous.  GILLS  decurrent,  triaufjuJar, 
hroad.  subdistant  to  distant,  thin,  jmre  white,  edge  fimbriate. 
STEM  filiform,  2-5  cm.  long,  .5  mm.  tliick,  ecpial,  tubular,  minutely 
subpruinose,  white  like  pileus,  toughish,  fiaccid,  attached  by  floc- 
cose  base  or  almost  inserted.  SPORES  0-8x3-4  micr.,  oval-lance- 
olate, apiculate,  smooth,  white.  CYSTIDIA  and  sterile  cells  none. 
BASIDIA  24  X  (5  micr.,  4-si»ored. 
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(ire^aiious  jimoiio  and  on  lallcii  ieavcs  and  ^lass  in  trondose 
woods.     Ann  Arbor,  Marquette.     Spring  and  autumn.     Infretiuent. 

A  very  pretty  little  plant  as  its  snowy-white  color  sliows  against 
a  background  of  leaves  or  grass  in  open  woods.  The  sulcate  char- 
acter of  the  margin  of  the  cap  api)ears  as  the  plant  loses  mois- 
ture; sometimes  a  slight  papilla  is  present.  The  gills  are  quite 
distant  at  times,  with  shorter  gills  alternating.  Under  the  micro- 
scope the  stem  is  seen  to  be  covered  with  very  short  hair-like  cells 
which  under  a  hand-lens  appear  only  as  a  sliglit  prulnosity.  The 
trama  of  the  gills  consists  of  interwoven  hyphae.  Our  plants  were 
not  attached  by  thjccose  hairs  as  shown  in  Cooke's  ligures.  but 
were  almost  fi-ee  oT  lliciii. 

880.     Omphalia  fibula  Fr. 
Syst.   Myc.   ISi'l    ( c.   syn.i. 

Illustrations:     Cooke.   111..  IM.  1'74. 

(iillet.  Champignons  de  France,  Xo.  ."00. 
Patouilhird.  Tab.  Analyt.,   No.    110. 
Hard.    .Miislnooms.    Fig.   !»!>.   p.    1:14,    I'.IOS. 

PILEFS  .'>-S  mm.  hi-oad,  snl)liemis]ilierical  or  ciiciilhifr,  olteii 
not  exiiaiided.  .suhn nihil irtilr,  obscurely  slrialulale,  iioidiygroiilian- 
ous,  jxillid  (jchraccoiis-oraiif/r,  fading,  oxen  when  dry.  minutely 
pubescent  under  lens.  FLl^SIi  thin,  pallid.  CII^LS  aicuale-de- 
ciiiTeiit.  tiiirroir,  close  ( oi-  subdistant  alter  expansion  of  [lilensi, 
rarely  I'oiked.  snbi)ruinose.  whitish  or  ci-eamy-yellowish,  edge  en- 
tire. STIl.M  L'o  cm.  b)ng,  sctirccli/  I  nnii.  tliicl:,  (Mpial.  tlexuons,  at 
leiiglli  snliliiliiila  I-.  loiigliisli,  irliilisli  or  irilli  liiii/r  of  i/rlli>iii\li  oi' 
si  raw  color,  scarcely  pnbescent  under  a  lens,  cartilaginous  when 
dry.  SlM)IvlOS  elongated  oblong.  I  (i  x  L'  micr..  smooth,  white. 
C^'ST1IH.\  scallered  on  sides  and  edge  of  gills,  narrowly  fnsiroi-m- 
acuminale.  sonieiinies  cijiiiale.  .".  I..")  \  7  1»  micr.  (>I><H:  ami 
T.\STI-:  none. 

i)i\  ///o.s-.sr.y.  in  low    w Is  or  moisi    plaics.     Tliroui;lioiii    ihc  .<iate. 

.May  <  >clober.     ( 'omnmn. 

This  is  our  conimonesi  (bnplialia.  altliongli  often  oid\  several 
specimens  arr  I'onnd  in  one  place.  Its  cap  is  at  llie  vci'V  tirsi  al- 
most cylindrical,  then  tlie  margin  turns  mit  liUe  the  brim  of  a  hat, 
so  that  it  has  niucli  the  sliape  of  a  man's  ••high  silU  hat  :"  hence  it  is 
said   to  be  (Utullale.      Inder  (he  microscope  the  stem  and  cap  are 
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found  covered  with  hyaline  hairs,  50-60  micr.  long.  The  gills  are 
narrow  and  deepl}^  decnrrent,  running  up  the  inside  of  the  unex- 
panded  cap  and  down  below  it  on  the  stem.  The  cap  often  becomes 
top-shaped  instead  of  cucullate.  Stevenson  (British  Fungi)  and 
Massee  (Fungus  Flora)  say  the  gills  are  broad,  a  statement  which 
is  clearly  an  error. 

881.  Omphalia  schwartzii  Fr. 
Epicrisis,  183G  (as  var.  of  O.  fibula). 

Illustrations :     Patouillard,  Tab.  Analyt,  No.  420. 
Gillet,  Champignons  de  France,  No.  504. 

PILEUS  4-7  mm.  broad,  rather  firm,  soon  campanulate,  obtuse 
or  at  first  umbonate,  at  length  slightly  umbilicate,  even  or  striatu- 
late,  subpruinose,  ichitish  with  a  slight  fuscous  tinge,  disk  fuscous- 
hroumish.  FLESH  thin,  pale  fuscous.  GILLS  adnate-decurrent 
to  strongly  decurrent,  arcuate,  moderately  broad,  subdistant,  whit- 
ish. STEM  2-0  cm.  long,  filiform,  hollow,  equal,  pallid  below, 
tinged  violaceous  above,  pruinose,  even.  SPORES  oblong-ellipticaL 
5-6  X  2.5-3  micr.,  smooth,  white.  CYSTIDIA  on  sides  and  edge  of 
gills,  scattered,  subventricose,  subcapitate  at  apex,  some  cylindri- 
cal above,  40-45  x  9-12  micr. 

Gregarious  on  moss  (Mnium,  etc.)  in  hemlock  woods.  New  Rich- 
mond.    June.     Infrequent. 

0.  schivartzii  is  constantly  distinct  from  0.  fibula  to  which  Fries 
joined  it  as  a  variety.  Peck  (45th  Rep.  N.  Y.  State  Mus.)  considered 
it  an  independent  species.  Patouillard  (Tab.  Analyt.)  had  already 
pointed  out  that  it  was  distinct  from  Bulliard's  0.  fibula,  giving 
figures  of  spores  and  cystidia  as  evidence.  It  seems  to  be  limited 
to  regions  of  coniferous  forests. 

882.  Omphalia  fibuloides  Pk. 
N.  Y.  State  Mus.  Rep.  24,  1872. 

"PILEUS  1-2  cm.  broad,  convex,  deeply  umbilicate,  glabrous, 
hygrophanous,  dull  orange  and  striatulate  when  moist,  paler  when 
dry.  FLESH  thin.  GILLS  strongly  decurrent,  arcuate,  rather 
close,  white,  the  interspaces  venose.  STEM  3-5  cm.  long,  scarcely 
2  mm.  thick,  equal,  glabrous,  hollow,  colored  nearly  like  the  pilens. 
SPORES  elliptical,  7.5x5  micr." 


CLASSIFICATION  OF  AGARICS  823 

On  moss.     Jackson  County.     June. 

Reported  by  Lonjryear.  It  is  unknown  to  me.  It  is  said  to  occiir 
on  burned,  mossy  ground  like  ().  filiiihi.  "wbich  it  resembles  in  f<»lor. 
but  from  which  it  may  easily  be  distinguished  by  its  much  larger 
size,  more  robust  habit  and  venose  interspaces;  the  spores  also  are 
larger  than  in  that  species." 

883.     Omphalia  campanella  Fr. 
Syst.  Myc,  1S21. 

Illustrations:     Cooke,  111..  PI.  273. 

Michael,  Fiihrer  f.  Pilzfreunde,  Vol.  Ill,  No.  G7   (as  0.  /ra- 

(jiUs). 
Hard,  Mushrooms,  PI.  17,  p.  131. 
White,  Conn.   State  Geol.  &  Nat.   Hist.   Surv.,   Bull.   3,   PI. 

IG,  p.  30. 
Murrill,  Mycologia,  Vol.  4,  PI.  8,  Fig.  10. 
Plate  CLXXII  of  this  Report. 

PILEUS  8-22  mm.  bivtad.  (•onvex-cami)ainilat(',  expanded,  iniihili- 
catc,  glabrous,  striatulate  to  the  und)ilicus,  dull  oranffci/clloir  or 
tinged  reddisli,  watery  when  moist,  paler  when  dry.  FLESH  thin, 
mend)ranaceous,  yellow.  GILLS  adnate-decurrent  to  deeply  decur- 
rent,  arcuate,  thick,  very  veiny,  narrow,  tapering  to  front,  snbdis- 
tant  to  distant,  pruinose.  STEM  1-4  cm.  long,  1  mm.  or  less  in 
thickness,  horny  curtihujinouH,  minutely  tubular,  curved  or  straight, 
even,  dark  rufous  fxiy  to  dutc-brown,  yellowish  above,  concolor  with- 
in, glabrous  aboNc,  jtruinose  elsewhere  and  /'////  fulrouti  strifjose 
hairs  at  the  sH(/htty  thiih<urd^  fiasc.  STORIES  oldong.  (5-7.5x3-3  5 
iiiicr..  siiiootli,  white.  ('^'S'IMIHA  widely  scattered  on  sides  of 
gills,  iiioie  abuiidanl  on  the  edge,  siiix  yliiidrical  or  s\d)lanceolate 
with  olitiise  apex.  ."»().")."•  iiiicr.  long.  I!.\SIIHA  :'.(>  ."52  x  1  ."»  micr. 
<)I)(>K  iiiilij.  Ill  tieiise  and  spreading  clusters  mi  heiiilocL  and  \>\i\o 
jogs,  stiimi's,  etc.;  also  on  tamai-ack  logs,  stumps  or  their  remains 
in  the  soiilhern  part  of  the  State;  sonietiiiies  on  d<'bris  on  the  ground. 

'riiroiighniit  the  State;  eollected  from  hetl'oit  to  Isle  iu)\ale  ill 
haUe  Siijierior.  . I  line  .November.  (ilarliest  ((dlection  May  <!.) 
('oiiiinon   oil   eoiiifercHis   wood. 

The  r.ell  riiniihalia  is  a  striking  and  easily  I'ecogni/ed  plant  be- 
cause of  its  habit  of  foi-niiiig  extensive  rlnsters.  l»y  its  colors,  and  by 
its  hoiMiy  stem   and    veined   gilh.      In    the  nun  (•i>nir»'riiii>^   region.s  it 
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appears  on  tamarack  and  perhaps  always  on  remains  of  wood  of 
coniferous  origin.  Here  it  shows  a  marked  variation  from  the 
typical  plant  as  it  appears  on  pine  and  hemlock ;  the  gills  are  dis- 
tant, always  pruinose,  and  the  stem  is  also  pruinose  and  often  solid. 
The  typical  stem  of  the  plant  from  coniferous  regions  is  usually 
attenuated  below,  but  in  the  plant  of  the  non-coniferous  regions  the 
stem  is  equal.  The  plants  of  non-coniferous  regions  are  larger  and 
the  surface  of  the  cap  somewhat  rivulose.  Hard  has  illustrated  a 
species  (Mushrooms,  Figure  98,  p.  123,  lUUO)  which  he  refers  to  0. 
caespitosa  Bolt.  It  seems  probable  that  this  is  a  var.  of  0.  campa- 
nella,  perhaps  var.  terrestris  Quel.  Peck  says  its  mycelium  is  re- 
garded as  destructive  to  the  wood  of  coniferous  trees. 

884.     Omphalia  umbratilis  Fr. 

Syst.  Myc,  1821. 

Illustrations :    Fries,  Icones,  PL  77,  Fig.  3. 
Cooke,  111.,  PI.  271. 

"PILEUS  2-2.5  cm.  broad,  campanulate  to  convex,  then  umbili' 
cate,  glabrous,  hygrophanous,  uiiiher-fuscous  (moist),  hoary  when 
dry,  margin  somewhat  striate.  FLESH  submembranaceous.  GILLS 
adnato-decurrent,  iroad,  crowded,  becoming  fuscous.  STEM  2-5 
cm.  long,  2  mm.  thick,  equal,  tough,  stuffed  then  tubular,  glabrous, 
darl:  fuscous  to  Nacl-ish.  SPORES  6-7x4-5  micr."  (  Britz. ) 
Reported  by  Longyear.  Chandlers.  June.  Rare» 
Said  to  be  gregarious  on  the  ground,  and  imitating  in  color  the 
blackish  species  of  Collybia,  like  C.  atratus  and  C.  ambustus. 


MUSHHOOM    POISON  I  X(l 


liY   (».   E.   FISCIIEK^   M.  D. 


No  one  who  lias  not  followed  the  development  of  the  stndy  of 
niycolojfv  in  its  scientilic  or  ]io|tnlar  fields  dnrin<;  the  lasi  iweniy 
years  can  realize  its  development  and  the  ehanj^es  in  oui-  \iews 
that  have  taken  place.  Within  this  time  a  nniuhei-  of  popnlar 
woi'ks  have  ai)peai"ed.  kee|tin}4  |»ace  with  the  <:;re;it  \olnme  of 
general  natnre  literatnrc.  .Mycological  and  toadstool  clnhs  lia\t' 
been  organized  in  nniny  cities  in  order  to  interest  people  in  this 
fascinating  branch  of  botany.  Snch  clubs  have  easily  won  the 
Interest  of  peojilc  at  large  because  of  tlicir  ajijical  on  the  score  of 
mycophagy.  the  eating  of  fungi.  In  the  purely  botanical  and 
technical  lield,  colleges,  universities  and  state  herbaria  have  given 
more  and  more  attention  to  the  scientific  and  economic  aspects  of 
mycological  stmly  and  have  brought  about  the  publication  of  jour- 
nals devote<l  exclusively  t(»  studies  made  in  these  specialties.  I'or 
centuries  almost  every  community  has  had  its  enthusiastic  amateur 
botanist  win*  has  collected  and  sought  to  name — to  classify — the 
higher  plants  of  his  hunting  gi-onnd.  Now  cometh  also  the  humble 
coUectoi'  of  toadstools  and  niuslirooms  who  liiids  llial  liis  holiby 
meets  with  sympalliy  and  intei-esi.  Thus  "The  Spectat(U'"  in  <Mit- 
look  i.lanuai-y  \'.'>,  r.tl.~>i  L;.i\es  a  clia  lining  account  of  his  iniiialioM 
into   the  accui-acies  and    delights  of  mycology. 

It  has  heeii  the  |nii|mse  nf  |»r.  Kaull'iiian  to  sii|)|i|y  in  these  vol- 
umes a  manual  for  the  use  ol  hoth  the  amateur  and  advanced  student 
of  the  .\gaiica( cae  or  gilled  fungi  of  .Michigan.  It  is  similarly  the 
|nii|  (ise  of  iliis  clia|pler  mi  iiiiisliiouni  iioisimiiig  l<t  place  lirlnie  lay- 
man, mycologist,  my<oplia;:isi  and  physician  an  accounl  ttl  (he  |M"es- 
cut  stale  of  our  knowledge  of  llie  >ulijecl.  Ijaxiii;^  in  iiiind  such  a 
\aiicil  class  of  reatlei's.  the  aiitlior  must  include  iiiattei-  w  liicli  will 
seem  lio|»elessIy  technical  to  ilie  one.  and  matter  that  may  soau 
siiperll  iKuisly  simple  to  the  other.  h  is  not  the  purpose  of  the 
pajier    t(»    present    iiiiicli    llial    is   eiilier    new    tU'   original    l»ul    it    does 

*'l'li)' iititli'ir  WDiilil  ackiiowli'ilK*- IiIn  ihiiiikH  (o  tlir  iilinirii-s  of  I'arkc.  Diivis  A;  < '<i  ,  to  th<< 
Viiivcrsity  of  .Mi(-)iik'<>ii  unit  to  tin-  Wiiyiii-  Coiiiity  .\Ii'<l|riil  Soricty.  us  well  uh  to  I'rofiTWor 
KaiitTiiiuii  uimI  to  miiiiiitoiis  tiriviti)-  f'irrf.s|ritii|ciits  ami  r  i-workiTK  wIiohi-  .hitvIccm  liavr  aiili-il 
III  till-  t>ri'|i:>r;itioii  of  tills  (liipiT  Our  kiiowlt-il^c  of  inuslirooiii  (loiHonlriK  Is  still  'ar  from  r  mii- 
Ii|<-Ii'  aiKJ  fiirllii-r  .Till  from  aiiv  soiirci-  will  In-  wi-lcoiiu'il 

Ditroit.  .Ml(liii;aii.  .'.07  I'it-lil  .\vi-  ,  March.  I'.tl.'i. 
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seem  possible,  in  the  light  of  recent  advances,  to  record  more  vital 
information  about  deleterious  and  suspected  species  than  is  to  be 
found  in  similar  articles  in  all  the  text  books  combined.  The 
strictly  technical  literature  of  the  subject  is  very  large.  A  bibli- 
ography might  easily  include  one  hundred  boQks  and  i)apers  in 
French,  German  and  English.  Most  of  these  are  quite  inaccessible 
to  the  average  student  and  an  attempt  is  made  herein  to  present 
part  of  the  matter  they  contain.  Xo  popular  handbook  covers  a 
tenth  of  the  field.  The  earliest  views,  still  popularly  held,  regard- 
ed tlie  Agarics  as  a  large  group  of  poisonous  plants.  Then,  under 
the  influence  of  teaching-mushroom-clubs  and  the  invaluable  pub- 
lished results  of  Peck  and  of  Mcllvaine  and  Macadam,  tlie  impres- 
sion that  there  were  but  few  deleterious  and  hundreds  of  edible 
species,  has  led  to  a  reckless  mycophagy  which  resulted  in  the  dis- 
covery of  new  harmful  species.  These  can  no  longer  "be  counted 
on  the  fingers''  (Plowright),  nor  will  Bagnall's  "dozen  in  over  a 
thousand  edible"  include  all  the  toxic  species.  The  bibliography, 
On  Mushroom  Poisoning,  will  guide  the  reader  to  the  sources  found 
most  useful  in  the  preparation  of  the  paper. 

A  number  of  factors  give  myco-toxicology  or  mushroom  intoxica- 
tion increasing  importance.  The  daily  press  endeavors  to  keep 
alive  the  fear  of  "mistaking  a  toadstool  for  a  mushroom"  in  its 
frequent  reports  of  the  disastrous  consequences  of  such  a  blunder  if 
the  toadstool  is  eaten,  but  the  Sunday  paper  is  not  so  consistent 
inasmuch  as  it  prints  and  reprints  irresponsible  articles  or  quotes 
unreliable  and  dangerous  rules  and  tests  to  apply^  which,  if  fol- 
lowed, will  lead  the  man  of  newspaper  education  into  real  danger. 
The  enormous  influx  of  foreigners  from  southern  Europe,  accustom- 
ed to  seeing  in  the  markets  and  gathering  and  eating  certain  species 
of  higher  fungi  at  home,  gives  us  individuals  who  mistake  some 
American  deleterious  species  for  an  edible  European  one  which 
resembles  it.  These  people  furnish  most  of  the  cases  of  poisoning 
Avhich  occur  in  the  United  States.  It  is  affirmed  that  nearly  all 
of  more  than  thirty  deaths  from  mushroom  poisoning  in  and  near 
Xew  York  City  in  1011  occurred  among  them''^.*  Through  the 
growth  of  nature  and  mycological  clubs,  Ihe  sale  and  use  of  the 
several  excellent  popular  books  and  bulletins,  and  the  offering  of 
wild  species  for  sale  in  our  markets,  the  use  of  fungi  for  food  is 
rapidly  increasing.  This  necessarily  means  that  a  larger  number 
of  poisonings  of  both  major  and  minor  importance  will  come  about, 
since  insufilciently  trained,  self-constituted  "experts''  may  blunder 


*  For  numerical  references  see  bibliography:     On  Mushroom  Poisoning. 
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or  fall  into  minor  eiior.  Souu'  reasons  for  even  the  well  trained 
student  going  a  bit  wrong  will  appear  in  other  paragraphs.  If  he 
will  but  report  his  error  in  the  manner  indicated  below  mueh. 
or  even  all,  may  be  forgiven  or  even  approved. 

Mushroom  poisoning  must  have  been  fairly  frequent  in  early 
times  since  it  is  well  known  that  the  Komans  emitl«»yed  fungi  in 
great  quantity  both  as  delicacies  and  as  daily  food.  Paulet,  in 
1793,  records  their  collection  in  Russia,  China,  Hungary,  Italy  and 
especially  in  Tuscany,  and  their  public  sale  in  Pekin,  Petrograd 
and  Florence.  Thus  they  have  numbered  among  their  victims  the 
family  of  the  Greek  poet  Euripedes,  a  wife,  two  sons  and  a  daughter, 
Pope  Clement  VII,  Emperor  Jovian,  Emperor  Claudius.  King 
Charles  VI  of  France,  and  Czar  Alexsis  of  Russia^  The  I'rincess  of 
Conti  nearly  lost  her  life  through  mistaking  AuKinitd  iniificari-a 
for  .1.  carsarca.  Detiniie  knowledge  of  the  number  of  fatalities 
from  mushrooms  begins  with  Paulet  who  states  that  from  the 
year  171:0  to  17SS  there  were  a  hundred  deaths  in  the  environs  of 
Paris  alone.  More  recently  (1883)  Bardy  reported  GO  cases  in 
<;  years  in  Les  Vosges,  and  Ouillard  (18851  estimated  KM)  deaths 
annually  in  southwestern  France.  Falck  collected  ')'.)  cases  in 
Germany  with  10  deaths  and  Inoko  in  .Japan  rep(»rts  481  cases  of 
mushroom  intoxication  in  8  years  (lS8t)).  In  tliis  country  Palmer, 
of  Boston,  collected  33  cases  witli  21  <leaths  and  Forster.  of  Charles- 
town,  44  cases  with  14  deaths'.  Bagnall-  (piotes  Claik  antl  Smiili 
to  the  effect  that  in  one  ten-day  period  ( Septendter,  r.tlli.  •_•'_• 
deaths  occuT're<l  in  New  York  City  and  vicinity,  l.">  in  IDOfl  and 
.30  cases  willi  ll'  deaths  in  ]W7^.  in  1!>1:'.  tliere  were  L'C,  cases  of 
j)oisoning  in  Hartford  in  a  lew  weeks.  In  I'.MMI  Gillot  found  o\<'r 
L'OO  autiientic  cases  of  nmshnioin  poisoning  mostly  in  l'""rance  (  \'2'.\ 
fatal  <lne  to  AnKiiilhi  plnilloiih  s  \  and  FonF  added  n<'arl\  as  many 
moi-e  recorded  in  tlie  <ici-niaii.  I^nglish  and  French  literature  since 
1000.  Sartory.  in  I'rance.  iccords  for  the  summer  of  lOTJ.  L'tO 
cases  of  fungns  poisoning  with  l.'i;;  deaths.  ( )f  these  '.Ml';  nccnrreii 
in  1 .")  (lays',  l-'ord  is  c»»n\in(ed  tlial  llic  majorily  t>\'  ca>es  <Iii  not 
liml  tlieir  way  into  medical  lilera  I  ore.  1  dn  not  Im-IIcvc  llial  JO';. 
(1(1.  Tliu^  in  (inc  summer  thei-e  weic  nnri-poilcd  Ll  cases  i  no!  fatal) 
in  Haliiniore.  "_'  deaths  in  ( "le\ eland.  H  puisdned  in  I'osim  ia.  Ohio 
with  se\cral  deallis.  and  10  in  'rinonltt  willi  '_'  dealhs.  .Mnrrill' 
esliiMat<'s  the  animal  deaths  in  the  Inited  Stales  as  probably  ."»() 
(ir  more,  as  many  ai'c  nol  repurled.  .My  own  rec(»i(ls.  by  n<>  means 
complete,  for  sunt lieastern  .Michigan  oidy.  for  Id  years  show  77 
cases  with  Hi  deaths.  None  icportetl  nuMlicaIl\.  .Musi  cases  uii- 
duiililedly    escape    piddicjly. 


POISONING    BY    WHITE-SPORED    AGARICS 

AMANITA  PHALL0IDE8 

(See  A.  verna,  virosa  and  hisporigcr.) 

Amanita  phaUoides  is  by  long  odds  the  most  important  of  all 
poisonous  muslirooms.  It  is  widely  distributed,  common  through- 
out most  of  the  season  and  often  exceedingly  abundant.  It  is  in- 
nocent in  appearance,  of  delicious  taste  and  of  extreme  toxicity. 
In  considering  it  we  may  regard  A.  verna,  A.  cirosa  and  A.  his- 
poriger  as  included  under  the  term  "A.  pliallokles."''  Bulliard  a 
hundred  3'ears  ago  gave  it  the  common  name  ''Destroying  Angel." 
It  is  also  known  as  the  Death  Cup,  White  or  Deadly  Amanita. 
The  earlier  species,  named  in  Europe,  such  as  Amanita  halhosa  and 
its  varieties,  alha,  citrina,  viresceiis  and  ollvacea,  Agaiicus  hulhosiis, 
Amanita  viridis,  A.  renenosa  and  a  number  of  others  are  without 
doubt  identical.  In  older  French  literature  it  is  known  as  Vorange 
cigue,  Vorange  souris,  Vorange  hlanche  ou  citronee,  Vorange  eigne 
jaimdtre  and  Vargarie  huJheux  and  in  German  as  Giftwulstling 
and  Knollenhlaetterschivamm}  Its  identification  is  comparatively 
simple  even  in  its  disguises  and  no  one  who  does  not  know  this  fun- 
gus well  should  dare  to  eat  wild  mushrooms  or  to  reconunend  a  por- 
tion of  such  to  his  neighbor.  The  possibility  of  its  presence  in  a 
collection  intended  for  the  table  should  always  be  rigorously  ex- 
cluded. The  l.');*)  deaths  of  1912,  above  mentioned,  were  due  chiefly 
to  .1.  phitUoidcs.  (lilh>t"s  thesis^  ni.iiiitains  that  all  fatal  cases  are 
due  to  this  Agaric.  This  is  not  strictly  true.  The  statement  that 
nine-tenths  of  all  fatal  cases  are  due  to  it,  seems  conservative 
enough.  In  1845  Orfia  re])orted  8  ill  and  4  dead  from  its  inges- 
tion; Pock  Zieiiisscn,  11  fatal  cases;  Mautiier  (18()1),  4  cases  with 
one  death;  Handford  (Lancet,  ]88()),  '1  fatal;  Palmer,  Ifi  cases,  7 
fatal;  Tappeiner,  5  cases,  2  fatal;  Pfroiiuii,  4  Italians,  all  died; 
Plowright,  (>  cases,  4  fatal;  Pnlletin  of  French  Mycological  Society, 
18  deaths  1!HM)-(»T;  i]i  October,  1884,  eleven  children  died  in  an  orph- 
anage in  .~)  days.  Incomplete  records  for  southeastern  Michigan  (10 
j^ears)  show  1(J  deaths  in  44  due  to  phalloides  illnesses.  In  22  of 
this  44  the  white  the  Amanita  was  snrely  to  blame,  in  14  probably, 
in  5  presumably. 

Surprisingly  small  quantities  may  bring  on  fatal  consequences 
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and  tliiM-e  arc  nuiiu'ioiis  deaths  on  record  from  eatinji  one  oi-  two 
y;ood-sized  si.eciniens.'  IMitwrij^lit '  lias  reported  the  deatli  of  a  child 
of  ten  years  from  one-third  of  the  top  of  a  small  plant  eaten  raw  ; 
lMi(»nini.  thai  of  two  children  after  laUin^  a  lul  of  juice  s(»aUed 
into  bread. 

The  nH)rialily  from  .1.  /ilnillnidr.s  inloxicalion  is  extremely  hi^h, 
varyinji  from  tiO  to  KH)  per  cent  and  is  dependent  lar;^ely  ujion  the 
amount  in>;esled  and  probably  somewhat  upon  the  ireatment/ 
Sixty  to  one  hundred  percent  seems  too  hi^li  for  adults,  jmljiin*; 
from  local  cases.  Oue-half  this  would  be  moi-e  nearly  correct.  \in- 
less  much  is  eaten  or  several  children  are  inchided  in  each  ^roup. 
Recovery  may  be  regarded  as  rare  but  not  imi»ossible.  It  may 
follow  eijiht  to  twenty-one  days  of  extreme  sutferinji;.  Practically 
all  deaths  from  mushrooms  are  attributed  to  this  one  species. 

The  cruelty  of  the  poison  and  the  horrible  suffering  it  causes  its 
victim  may  be  faintly  realized  from  a  perusal  of  the  clinical  his- 
tories of  the  more  fully  reported  cases.  One  gets  the  impression 
that  scarcely  another  agent  bears  equal  jjower  to  torture.  A  few 
typical,  though  varie<l,  cases  may  be  brielly  (piott'd.  Thus  an 
Italian  fannly  at  (i  p.  m.  on  Snnda\  ale  heartily  of  a  i-o(»king  of 
fungi.  li\  midnight  vomiting  hatl  begun,  attended  by  violent  ab- 
<lominal  pain,  headache  and  extreme  thi-ist.  A  doctor  was  sum- 
moned till'  next  moi-ning.  The  father  was  cyan(»tic  and  Iwiiching 
and  delii'ious.  The  jnipils  were  conlracte(l.  lie  improM-d  slightly 
for  a  few  houi's.  I'ei-iodical  remissions  and  exaci'rl»atioiis  of  symp- 
toms continnt'il  foi-  cij^ht  days  when  coma  and  dr;illi  su|ici\ cncd. 
The  mother  pi-esented  similar  sympt<»ms,  with  thirst  and  vomiting 
more  \i<dcnt.  miscarried  at  IInc  months  and  also  died  on  the  eighth 
day.  r.oili  (liildicii  died  in  ."')S  hours,  i  I'l  roinm.'' i 
^  The  hec|)  \alley.  I'cnnsy  1\  ania.  cases  ociiirriug  in  .Vngust.  llinT. 
are  (d' especial  interest.-  .Mioiit  7  |i.  m.  on  Snnda\  a  physician,  three 
others  and  the  man  of  all  work  ate  one  (piari  ol  niixi-d  Inngi  fried 
in  (lour  and  bnttcr.  ridoic  J  ,i.  ni.  nil  began  to  suffer  from  execs- 
si\r  vonutinu  :ind  \icdcnt  iliaiihc;i  which  coniinuetl  all  d.iy  .Monday. 
Alinpiiic,  narcotics  and  an  oil  pnrgali\c  were  given.  The  gaslro- 
inlcslin;il  synijitonis  continued  three  diivs  ;iccompanicd  by  sub- 
norm.'il  Icmpnal  nrc,  moic  or  less  delirium  i  no  salivation  or  niinary 
suppression  I  and  in  cast-  of  I  (r.  \K.  scv crt'  muscular  cramps  of  lindis 
:ind  abdoniin;il  mnsclcs.  His  drnlli  occurred  on  Thursdav  moin 
ing.  r>v  S;ilnrd,i\  the  ma  n  of  ;i  II  w  ork  w.is  up.ind  about,  the  three 
others  still  alied.  In  these,  vomiting  and  diariliea  had  ceased  and 
an  enlarge(|   liver,  distended  ;.m  II   bladder  and    j.inndice  w  i-re  appe.ir 
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ing.  The  mau  who  had  gathered  the  fungi  conducted  the  investi- 
gator to  the  place  and  indicated  the  varieties  gathered  and  Avhat 
had  constituted  most  of  the  lot.  These  were  Amanita  phalloides, 
with  smaller  numbers  of  Cantharellus,  Amanitopsis  ragiiiata  and 
a  very  few  Russnia  einetica. 

The  following  group  of  cases  is  very  typical.  In  September,  1911, 
six  persons  were  poisoned,  two  fatally,  in  Cleveland.  The  children, 
aged  four  and  six,  had  a  little  gravy  and  recovered  after  nausea, 
vomiting  and  diarrhea.  Mr.  C,  aged  67,  ate  some  at  supper,  felt 
bad  during  the  nig'ht  but  ate  more  for  breakfast!  About  noon 
violent  illness  began  Avith  intense  pain  in  the  epigastrium,  vomiting 
and  diarrhea  with  loss  of  control,  clonic  spasms  and  great  prostra- 
tion. Urinary  suppression  was  obstinate  and  lasted  till  death, 
three  days  after  the  first  meal.  Mrs.  C,  aged  G5,  ate  one  forkful 
at  the  first  meal  but  did  not  like  the  taste.  Profuse  vomiting  and 
diarrhea  with  great  prostration  began  one  hour  after  Mr.  C.'s 
symptoms.  She  recovered  rapidly  after  two  days.  The  daughter- 
in-law,  aged  40,  ate  at  the  second  meal  and,  though  feeling  hot 
and  feverish,  ate  more  at  noon!  Eight  hours  later  she  had  exactly 
the  same  symptoms  as  Mr.  C.  The  physician  arrived  early  on  the 
next  day.  He.  gave  oil,  began  stimulations  with  strychnia,  nitro- 
glycerin, aromatic  spirits  of  ammonia  and,  after  removal  to  the 
hospital,  saline  solution  continuously  and  oxygen.  Some  improve- 
ment was  noted  except  that  the  heart  action  was  weak  and  inter- 
mittent and  the  extremities  could  not  be  kept  warm.  Hiccough 
for  two  days,  great  agony  and  unconsciousness  preceded  death  on 
the  seventh  day.  A  son,  aged  19,  ate  the  second  meal — breakfast. 
Though  feeling  bad,  he  worked  until  4  p.  m.  By  9  :30  he  presented 
the  same  symptoms  as  mother  and  grand-father.  After  ten  days 
of  apparently  as  grave  illness  as  theirs  under  ''most  terrific  stimula- 
tion" (nitroglycerin,  strychnia,  oxygen  and  salines)  he  was  re- 
ported out  of  danger  though  "looking  like  a  corpse."  "The  fungi 
were  gathered  from  a  shady  hillside.  Some  were  over  six  inches 
across  and  white  inside  and  out ;  others  were  yellow  as  safl'ron 
through  and  through  and  about  four  inches  across.  Others  were 
white  outside  and  brown  under;  some  were  small,  white  on  top 
and  pink  under.""  Tlie  brief  case  histories  leave  no  doubt  as  to 
Amanita  phalloidea  being  the  ofl'ender.  Tlie  botanical  notes  admit 
of  considerable  speculation.  In  every  respect  this  report  is  preg- 
nant with  meaning — and  full  of  food  for  reflection — for  the  student 
of  toadstool  poisoning. 

Grouping  the  clinical  histories  from  numerous  sources  the  symp- 
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tomatologj'  of  phaUokles  intoxication,  may    W    described.      "When 
dne  to  the  deadly  Amanita  ahine  tlie  clinical  symptoms  are  practic- 
ally always  the  same  and    are    characteristic.      Nevertheless    IN 
EVERY    CASE    OF    POISON  IXC     \\\v    eticdogy.     i.     e.,     WHAT 
FUNGUS  HAS   BEEN   EATEN    shiuild    by   all    means    he    deter- 
mined   at   the   earliest    possihle   iiioiiu'iii:     Why?     Not  only  lor  its 
scitMiiilM'    iiiiiKirtance    to    iiiyco-toxicolojiy    Imt    iiiorc   t's]iiH-ially    for 
^uidanee    as    to    wiiat    ircaimciii     is    indicated    and    ie(|uiri'd    and 
very  e-specially  Avhat   the  outlook  may  be  lor  the  patient.     If  A. 
phaUoides  can  be  ruled  out  the  prognosis  at  once  becomes  very 
much  better  and  useless  fears  may  be  allayed.     The  sutVerer  is  en- 
titled to  this.     Uneaten  fungi  sliould  be  submitted  to  competent 
authority,  more  should  be  gathered  from  the  sources  whence  the 
suspected  species  were  derived,  and  the  opinion  of  the  patient  or 
of  some  one  who  gathered  them  with  or  for  him  as  to  their  identity 
with  those  eaten,  obtained. — Returning  to  symptomatology:    After 
ingestion  there  is  a  prodromal  stage  of  from  six  to  fifteen  hours — 
generally  over  ten — in  which  little  or  no  discomfort  is  felt.     Then 
follows  a  sudden  seizure  of  extreme  abdominal  pain,  eramp-like  in 
character,  accompanied  l^v  vomiting    and    diarrhea    of    undigested 
food,  with  blood  and  mucus.     Discharges  soon  become  cholera  like 
(serous I  or  rice-water  in  character.     There  is  burning,  consuming 
thirst.      Anuria    is    usual;    constipation    rare.      Prostration    and 
sleeplessness,  with  the  great  nervous  restlessness  of  weakness  and 
sulVering.    are   conspicuous.      Muscular   spasms    in    various    groups 
arc   rrc(|ucnt,   accompanied    hy   erics   (U'   screams   of   i)ain.      Loss   of 
strength    is    rajtid    and    cxccssi\(\      Periods    td"    pain    and    \oniiting 
alternate    witli    i-cmissions    and    ameliorated    symptoms.      llaemag- 
lobinuria    docs    not    occnr.      Williin    a    few    days    jaundice,    cyanosis 
and  coblness  of  the  skin  and  extremities  (k'Vtdop  loHowed   liy  pi-o- 
found  coma   from   wliich   tiie  patient   (h>es  not   i-ally.     Ocuhir  symp- 
toms, till-  jiupiis  saryinn,  and   con\nlsiuns  ai-c  ra  I'c  Inil    may  occur. 
Coinulsions  are  oflen  terminal,  ami  death  is  due  to  cardiac  failui-e. 
The  c()nise  (d"  tlie  disease  re(|uii-es  from  lour  to  six  days  in  chihlicu 
and  ei^ilil    to  ten   in  adidls  Imt   death   may  nccur  within    IS  Intuis  if 
large  i|uaiiliiie>  ol    llic  fungi  ha\e  been  eaten  m-  they  ha\e  not   Im-cu 
thoronglil>   cdiiked.      These  jtuints  should  be  weighed   in  considering 
|)rognosis.      The  i-<'scnililance  ol'  ilic  clinical  |iicinrc  lo  llial  ol'  cliolcia 
and   to  acute  yellow    alropliy  ol'  the  li\er  lias  ol'ten   been   remarked. 
AtNpical    features   oc(Ul'   es|ieciall\    in    cases    where   A  iiniii  itn    /iliill 
lo'iilis  was  not   |iro\cn  to  ji;i\c  Itccu  llic  s(di' et  iolo^ical  I'aclor.     ."^ucll 
cases    ma\     show     dilated     |iU|iiU.    cleai-    ccrelu'al  ion.    aHmniinnria.- 
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Schuerer's  six  cases — most  tli(5roiighly  studied  and  reported^" — show- 
ed cramps  in  calf  of  leg,  arms  and  other  muscles,  the  left  arm  es- 
caping in  one.  Man}'  days  of  pains  in  the  legs  persisted.  Recovery 
was  more  or  less  rapid  according  to  age  but  the  youngest  (5)  died 
in  thirty-five  hours  after  violent  convulsions  and  coma.  If  recovery 
takes  place  the  liver  and  spleen  enlarge  about  the  third  day.  after 
which  day.  according  to  Maass,'-  the  ju-ognosis  becomes  better.  "In 
clear-cut  cases  the  physician  can  diagnose  the  variety  of  toadstool 
from  the  typical  symptoms.'"^" 

Reports  on  the  post  mortem  findings  in  man  in  fatalities  due  to 
A.  phdJloides  are  not  overly  satisfactory.  There  is  little  to  be  found 
to  account  for  the  violent  paroxysms  of  pain,  vomiting  and  diarrhea. 
Schuerer  found,  in  a  child,  colitis,  pleural  haemorrhages  and 
fatty  degeneration  of  liver,  heart  and  kidneys.  Microscopically 
there  were  "Very  wide-spread  and  obviously  severe  lesions  of  the 
cell  elements  of  the  central  nervous  system,  as  heretofore  hardly 
known  in  this  form  and  to  this  extent'' — regressive  changes  like 
those  seen  in  the  septic  deliria.  Harmsen,  Maass  and  Robert  liken 
the  postmortem  findings  to  those  of  phosi)horous  poisoning.  Thus, 
the  normal  liver  contains  from  8  to  25  per  cent  of  fat,  that  of 
phosphorus  and  of  alcohol  poisoning  50  to  70  }»er  cent  and  that  of 
Amanita-toxin  (2  cases)  5o  and  01)  per  cent.  Death  seems  to  be  due 
to  this  extreme  fatty  degeneration  of  the  liver.  (Ford,  Schuerer.) 
Medico-legally,  such  a  liver,  with  the  addition  of  the  other  findings, 
makes  the  postmortem  picture  pathognomonic  of  AiiKutita  phal- 
loides.^*' 

Treatment  of  Poisoning  by  .4.  [ihaJloldes 

All  authorities  agree  unanimously  that  therapeutic  measures  in 
these  grave  emergencies  are  almost  useless.  Case  histories  show 
that  often  the  cause  is  not  recognized,  or  the  gravity  of  the  cases 
not  appreciated.  There  is  no  anti(h»tal  drug  for  Amanita-toxiu 
and  the  treatment  is  that  of  poisoning  and  se])tic  intoxication 
in  general,  ('omj)etent  medical  advice  should  be  obtained  as 
soon  as  possible.  Active  emetics  (ii)ecac,  mustard,  apomorphine), 
assisted  perhaps  by  the  stomach-tube,  purgatives  (castor  oil  being 
preferable  to  the  salines)  should  be  administered  at  once  and 
every  effort  thereby  made  to  reduce  further  absorption  of  the  poison 
to  a  minimum.  By  the  time  symptoms  from  .1.  pJuilloides  have  be- 
gun, the  toxin  is  already  in  the  circulation.  High  enenuita  to 
empty  the  lower  bowel  may  be  used  early.  Later  normal  saline 
solution   should   be  given   thus,   or   liy]>o(lermically,   or  even   intra- 
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venously  to  supply  the  body's  need  for  lliiid  and  to  ease  the  toi-tur- 
ing  thirst.  Narcotics  and  anodynes  in  large  doses  are  necessary 
to  relieve  the  intense  pain  and  to  quiet  convulsive  movements. 
Nitroglycerine  and  strychnia  frequently,  and  up  to  the  limit  of 
tolerance,  are  of  great  value.  Cyanosis  calls  for  oxygen  inhalations. 
Atrojiine  may  be  of  use  as  a  stimulant  and  a  corrective  with  mor- 
phine hut  it  has  no  antidotdl  value  here.  Milk,  raw  or  boiled,  may 
ije  regarded  as  a  mild  natural  antidote.^""  Alcnh<»l  should  pioltably 
not  be  given  in  any  form.  Strong  coifee  is  indicated  as  are  hot 
dry  applications  to  the  body.  Digitalis  may  be  used  but  requires 
from  six  to  ten  hours  before  effects  are  seen.  Cjimithor^"-  ""  in  sterile 
oil  given  sulicutaneously  every  hour  is  valuable.  Suprarenal 
extract  is  m(Mitione<l.  Large  draughts  of  hot  water,  flaxseed  tea, 
slijjpery  elm  or  start  h  water^*  nmy  be  used,  as  well  as  tannigen, 
bismuth  subcarbonate  and  opium  to  quiet  excessive  diarrhea  and 
vomiting.  Supportive  measures  and  good  nursing  are  of  the  great- 
est importance.  Transfusion  of  blood  would  seem  worthy  of  trial 
in  graver,  slower  cases. 

Ford,  linding  that  protective  and  curative  sera  were  theoretically 
]»ossible,  worked  for  three  years  on  the  serum-therapy.  He  was  able 
to  immunize  animals  to  the  aqueous  extract  tip  to  live  or  six  times 
the  fatal  dose'''  but  efforts  to  manufacture  a  curative  scrum  have 
thus  far  Ijeen  unsuccessful. 

The  I-'ociiier  trealiiient  l)>'  aliscess  (»!'  lixation'''  lias  Iteeii  applied  li\' 
Dr.  A.  Tic  of  Ihi*  I'niversity  of  Lyon  in  2.'>  cases  <d"  which  \)  died. 
The  c<jnclusion  tliat  "it  is  a  therajx'utic  agent  of  the  lirst  order  in 
tliose  teiTil)le  ill lo.xical  ioiis  d\H'  to  Aiiiaiiila  plialhiidrs"  seems  to 
have  made  no  impression  on  the  medic;il  ]ii-ofession.  dudging  from 
^lichigan  cases — 157  illnesses  with  1(1  deaths — this  is  not  a  remark- 
ably low  nioilality.  ;'.ll  iiei'  cent  \eisiis  ll'.  I'ic  and  Mail  in  coiiliast 
it  with  ••(lie  usual  SC.S,"  bjised  on  .".S  rases  willi  :',:;  r;ii;iliiies  in 
France,  1I>1::. 

Poisonous    ( 'oust  it  iieiils   of     \iiiaiiihi    pliallnidi  .s 

Tlie  tirsi  alteni|il  lo  olitiiin  the  active  |iiiiiciple  or  jMiison  of 
.1.  itlialloifhs  is  pi-ob;ild\  lli;il  ol  l.etellier,  u  lio  in  iSl'tl  obtained  a 
Ileal  lesislant  sulislnnce  Iroiii  a  iiiinilter  ol'  I'iiiil;!.  This  was  (einied 
anianiliii.  Lalei-  he  roiind  two  siil»sla!ices,  one  of  an  iiiilaling 
iialiiic.  acliii^  ii|ioii  the  iiincoiis  nieiiiliranes  nf  liic  al  iiiieii  I  aiy 
canal  and  aimllH-r  chaiacleii/ed  as  a  ;,dnco>idal  alUaloiil  ihe 
.\iiianitia.  IJoiidier  in  lS<i(»  ascribed  the  pojsi.iioiis  action  to  an 
105 
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alkaloid  which  lie  iiaine<l  bnlbosiiie,  but  was  never  able  to  isolate. 
lu  1ST7  Ore  concluded,  on  biological  grounds  rflone.  that  Ainanita 
j)haUoides  must  contain  an  alkaloid  and  this  hypothetical  ])oison 
he  named  phalloidin.  These  names  are  no  longer  employed. 
Kobert  (1891)  established  the  important  fact  that  extracts  of  A. 
phalloides  contain  a  substance  which  lakes  or  dissolves  the  red 
blood  corpuscles  of  many  animals  and  of  man.  With  this  "hemoly- 
sin" we  shall  have  nnich  to  do  in  the  remainder  of  this  paper. 
Ford  and  his  co-workers  have  investigated  it  most  satisfactorily 
in  their  epoch-making  labors  which  have  been  fully  reported. 
This  hemolysin  is  not'  the  active  principle — for  we  shall  see  that 
it  is  very  easily  destroyed  by  heat,  much  less  than  is  usually 
employed  in  cooking,  and  that  the  digestive  juices  break  it  up  as  a 
rule.  Furthermore,  individuals  dying  of  A.  phalloides  intoxication 
do  not  show  symptoms  Avhich  are  to  be  ascribed  to  this  kind  of 
poison.  Kobert  gave  this  blood-dissolving  hemolysin  the  name  of 
phallin,  regarded  it  as  the  essential  poison,  and  gave  it  undeserved 
importance.  He  placed  it  in  the  group  of  protein-like  poisons  known 
as  toxalbumins  because  of  its  susceptibility  to  destruction  by  heat. 
Beside  the  liemolysin,  and  more  constantly  present,  Kobert  found 
later  an  alcohol-soluble  substance  which  was  extremely  poisonous 
to  animals.  This  he  regarded  (10(10)  as  an  alkaloid,  soluble  in 
alcohol,  which  would  not  produce  fatty  degenerations.  A  tox- 
albumin  (near  thujon  and  pulegon),  was  held  responsible  for  these. 
Frey,^**  in  1912,  comments,  ''The  wdiole  study  of  mushroom 
poisoning  still  lies  very  much  in  the  dark.  It  is  on  the  same  plane 
as  thirty  years  ago."  He  says  that-  studies  on  muscarin  and 
phallin  show  old  results  and  theories  to  be  wrong,  but  otherwise 
there  is  no  progress.  The  publication  of  results  of  recent  American 
investigators  seems  to  have  been  unknown  to  him,  for  progress  has 
been  made,  and  a  basis  for  further  results  established.  MurrilP^ 
comments  (1910)  that  it  is  renmrkable  how  little  is  really  known, 
and  that  the  i)i-actical  inijioi-tance  of  the  subject  is  vastly  increas- 
ing. The  ini]>()rtant  work  of  recent  American  investigators  began 
with  the  proof  (For(r^)  that  extracts  of  Amanita  phalloides 
contain  the  hemolytic  material  described  by  Kobert  and  in  addition 
a  heat-resistant  body  wliicli  will  reproduce  in  aiiinuils  the  majority 
of  the  lesions  described  in  fatal  cases  of  .1.  phalloides  intoxication  in 
man.  These  two  substances  were  named  by  him  the  Amanita- 
hemolysin  and  the  Amanita-toxin.  The  further  chemical  study 
"iipoTi  the  plant  was  carried  out  by  Abel  and  Ford,^''  by  Schlesinger 
and  Ford,-**  and  Ford  and  Prouty.-^    In  these  papers  it  was  shoAvn 
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that  tlie  lieniolytic  ajiciit  is  not  in-otcid  i  Utxallmiiiin  i   Imt  an  easily- 
decomposed   jilncoside.   insoluble   in    alcoliol,   exu-eiiiely   sensitive   to 
heat,  to  small  traces  of  acid,  to  ijejisin   and   panerealin,  and  that 
it  can  therefoi'o  play  no  role  in  poisonin«i  in  man  when  the  fnn^i 
are  cooked.     It  may  l)e  a  factor  if  lar^e  (|nanlities  are  eaten   raw 
or   insufficiently   cooked,   or   if   throny,h   deranj^ed    dijj;esiive   action 
the  hemolysin  escapes  destruction. >'•     It  is  present  in  such  great 
amount  that  under  such  circumstances  the  possibility  of  its  having 
a  poisonous  action  cannot   be  eliminated.     The  Amanita-toxin  has 
so  little  in  common   with  alkaloids  that  they  hesitate  to  class  it 
with  them.^'     Amanita-toxin  is  the  alcohol-soluble  active  principle, 
the  essential  poison,  resisting  the  action  of  heal,  of  dryinj;  and  of 
the  digestive  juices,  and   rejjroduces  in   animals   the  lesions  found 
in  pliiilloidcs  intoxication  in   man.     Chemically  it  cannot  be  char- 
acterized  definitely,   l>nt   the   purest    preparations  do   not  give  the 
reactions  of  either  proteins,  glucosides  or  alkaloids.     Rabbits    are 
not  affected  by  vari(Mis  extracts  by  nn>titli.  l»otli  the  hemolysin  and 
Amanita-toxin    being   (piite   innocuous    to    tlu'iii.    when   one-fortieth 
of  the  amount  was   fatal   when   given  subcutaneously.      Dogs   and 
cats  are  poisoned  by  the  cooked  fungus  in  the  same  degree  as  huiuan 
beings.     The  raw  hemolysin  given  subcutaneously  has  i)ronounced 
blood-dissolving   pi-o])erties,   giving   the   picture   of   a   hemolytic    in- 
toxication   with    extreme    haemaglobinuria    and     i)igmeutation    of 
tlie  spleen.'-'      [These  are  the  properties  assigned   to  the   l"'uropean 
Hclrella   (Gyroinifi'd )    ( scnlriiln.]      \]\r\\    when    made    from    diied 
specinuMis  of  Aiiidiiild   plialloidts   henhdysiu   will  dissolve     the    i-et| 
blood  cells  of  guinea   i»igs,  rai>bits,  fowls,  pigeons,  ilogs.  g(»;iis  ;ind 
man.         Swine,    slieeji     :ili<l    beef    bjdods     ;n-e     not     susceptible.         'I'he 
blood    of    llie  guinea    jiig    is   most    susceptible   and    that    of    the  goat 
least.      When    this   hemolysin    is  heate«l    to   1  Id      V.   it    loses  some  of 
its     acti\ity.     and       l.~>(l        iniiintaiiieil       for      <»neliair      hour,      sus- 
pends   it.      I  Hence   the   term    "t  Ihmimo  labile."  i       It    nniy    i»e   classed 
with    the   ba<lerial    hemolysins.      Injection    ex|ierinients   on    animals 
show    ils  exlrcnic  Inxicjiy.      W'illiin   a   lew    lioiiis   the  liir  rullles  and 
they    lefuse    to    ea  I .      'i'liere    is    ia|iid    loss    of    weight     ami    strength, 
death    occurring   within    une   lo    three  days   under    great     dys|uioea. 
The    liearl    slops    last.      In    smaller   doses    a    dnonic    in  toxical  ion    is 
piiHlnceij    lasting    llirei-,    Iniir    nv    six    weeks,      ("onxidsions    ai-e    un 
usual    and    lliere   is   no  salixalion   or  gasi  ro  inlesi  inal   disturbance 
in   conti-asi    to   mnscaian    iioivoninM;  '  ^      f're<|uent  1\ .  e\  en    in    .1.   plinl 
Inidis,  (he  liennilvsin   iv   |ire>enl    nnlv   in   small   amounts  and   it   may 
be  al»senl    whereas    llie  eilible     1.   snlihiiin   and     I.    riihrsiriis   toulain 
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it  in  great  abundance.     "It  is  probably  a  food  and  certainly  harm- 
less,"^ i.  e.,  when  cooked  and  eaten  by  man. 

The  Amanita-toxin  is  the  more  active  and  acuteh'  fatal,  pro- 
ducing approximately  the  lesions  seen  in  man  from  the  whole 
cooked  plant,  ulcers  in  the  stomach  and  intestine,  serious  hemor- 
rhages, and  in  other  organs,  especially  liver  and  kidney,  cell 
necrosis  and  fatty  degeneration.^^  It  loses  potency  somewhat  but  not 
greatly  on  boiling.  In  a  later  report^^  Ford  and  Brush  say  that 
Amanita  pJiaUoides  var.  citrina  gathered  in  France  corresponds 
in  all  particulars  to  the  A.  plialloides  gathered  in  America,  and 
has  identical  properties  and  contains  the  same  poisonous  sub- 
stances. 

OTHER  AMANITAS 

Amanita  rerna  and  A.  virosa  have  been  already  mentioned  as 
included  in  the  above  section.  A.  spreta  is  recognized  to  be  deadly 
poisonous.  A  group  in  which  Amanita-toxin  is  present  in  small 
quantities  includes  A.  porphyria,  strohiliformis,  radicata,  cJilori- 
nosma,  mappa,  morrisii,  citrina,  and  crenulata.  The  first  four  of 
this  latter  group  are  devoid  of  haemolysins  but  owe  their  toxicity 
to  small  amounts  of  Amanita-toxin.  In  A.  spreta  the  hemolysin  is 
small.  The  extract  caused  both  acute  and  chronic  intoxication 
in  guinea  pigs  but  not  in  rabbits.  Poisonous,  Boston  Mycological 
Club,  and  Atkinson. 

Ford  and  Sherrick*^  found  in  Amanita  mappa  a  small  amount 
of  thermo-lal)ile  hemolysin,  a  chronic  intoxication  of  guinea  pigs 
closely  resembling  that  of  Amanita  phalloides.  No  muscarin.  Kabe 
says  A.  mappa  has  the  same  poisons  as  A.  phalloides  but  in  much 
smaller  amount.  It  should  be  classed  as  perha])s  less  dangerous 
than  A.  phalloides.  Other  Amanitas  may  be  grouped  here  by  Ford's 
reports.--  The  agglutinin  will  receive  attention  in  the  account  of 
Amanita  muscaria.  The  chronic  intoxication  is  shown  by  a  pro- 
gressive emaciation  and  death  in  18  to  20  days. 

Amanita  citrina  (of  Europe)  a  yellow  variety  of  A  phalloides 
(Robert).  No  hemolysin  or  agglutinin.  Poisonous  to  guinea  pigs 
and  rabbits  by  both  acute  and  chronic  intoxication.  Seldom,  if 
ever,  toxic  to  man.'^  A  distinct  species  from  Amanita  phalloides 
var.  citrina. 

Amanita  crenulata — No  hemolysin  or  agglutinin.  Chronic  in- 
toxication ill  guinea  jngs  and  rabbits.  Extract  made  after  one 
A'ear  of  drving  was  fatal  bv  clironic  action  after  an  acute.    Poison. 
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small  in  aiiumiit,  similar  to  Amaiiita-loxiii.  Mclhaiiie  lectnds  it 
iis  ('(lihlc. 

A.  morrisil — 8mall  amount  of  hemolysin  destroyed  at  G0°  C. 
Poisonous  to  iriiinea  pigs  and  rabbits.  Should  be  <>;roiiped  with 
the  deadly  species.     Edibility  not  tested. 

.1.  chlorinosma  is  i)robably  seriously  p()is(»n(»us.  .1.  strohili- 
foi-uiis  acts  like  pJialloidc^  on  frog's  heart. 

The  species  of  the  genus  Amanitopsis  as  a  whole  are  regarde<l  as 
edible.  Mcllvaine  warns  against  confusing  A.  sprcta  with  these 
species. 

Amaititojixi-s  raji-ntd  ma\'  be  gi-ouped  with  pJidlloidrs.  \o  hem- 
olysin or  agglutinin,  laial  in  7  to  L'2  days  to  guinea  pigs  and  ral>bits, 
the  intoxication  resemlding  Amanitas.  McTlvaino  ])ron<)unces  it 
edible.  l»ni  ii  should  i)e  avoided.  A  iiKiiiilo/isi.s  rin/iinihi  is  easily 
learned  and  is  edible. 

AiiKiiiita  jint(jiiUl((i — rai-c  and  nnimiioriani — free  from  jtoisonons 
l)roperties. 

AiiKiHitti  s(j]it(iria — dillicnli  to  recognize.  Contains  small 
amount  of  hemolysin.  Edible,  ^Iclhaine.  Ford"-  reports  it  almost 
free  from  poisonous  action  on  rabldts  and  guinea  i»igs,  but  large 
doses  produced  a  sali\alion  in  llic  laitci-.  Muscdiin  is  more  iciihli/ 
distribiitrf]   ill    fiiiif/i   thtin    teas  oiiiiiiidlli/   siijiitttstil. 

Amanita  ruhescens — commonly  known  as  "The  IJlusher/"  Ked 
Amanita.  Non-toxic  to  aniinals  and  man.  Free  from  Amanita-toxin 
but  has  a  powerful  hemolysin.  European  authorities  dilVer  bnl  (uir 
American  form  is  a  well-known  etlible  species. 

Ainanita  frostiaud — diflicnll  to  identify,  is  closely  related  hotdn- 
icdllji  1(1  .1.  iniiscdiid.  of  which  il  lias  been  regarded  as  a  small  oi- 
de|ian|iei'ale  ronii.  It  cimtains  a  small  aiiionnl  nl  a  I  hernio  labile 
hemolysin.  Imi  nn  mux  arin.  lis  exiracis  lia\e  no  elleci  nn  animals. 
Not  tested  but  prob.ibly  edible.-  (  ".\  I  T  lO.X  !  lest  .1.  in iiscurid  be 
used. 

.1  l/.l  \  I '/A     \ll  scAh'l  I 

Aindiiitd  III  dsi-diid ,  I  he  I'ly  .\gai-ic,  is  a  most  interesting  fungus. 
It  is  also  called  '-ilie  l;ilse  iHMUge"  :ind  "I'Miegeu  Schwamm."  It 
is  less  common  ami  less  io\ic  ili.iu  the  group  of  .1.  plntlhiiih  s  but  is 
widely  disi  liluiled  o\  er  the  uoild.  Ill  iiiipoila  lice  il  ranks  ne.\I  to 
the  while  .Amanitas,  h  is  siibjeci  to  gie;ii  \ariations  in  color,  size 
and  markings,  but  is  ensily  le;iined  so  ||i;i!  it  may  be  distinguished 
from   the  tamons  edible  Anniiiitd   (disiiitii.      I'ord    '■  '^  and   Michael 
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and  others  agree  that  its  taste  is  bitter  aud  unpleasant  and  this 
factor  may  save  people  from  serious  accident.  Occasionally  the 
bitter  taste  is  absent,  more  is  eaten  and  quick  fatality  may  result. 
Through  the  publication-^  of  Circular  No.  13,  U.  S.  Dept.  of 
Agriculture  and  of  Prentiss'  account-*  the  fatal  poisoning  of 
jt  Count  de  Vecchii  in  November,  1897,  has  become  classic.  He  bought 
f  f rom  a  countryman  a  quantity  of  Aiiiaiiitd  miifiCCD-ia,  picked  in 
Virginia,  seven  miles  from  the  capital.  The  Count  was  familiar 
with  mushrooms  and  took  these  to  be  tlie  Iioyal  Agaric,  Amoniia 
cacsarea.  At  breakfast,  which  was  finished  at  S  :30,  he  ate  two 
dozen  and  pronounced  the  taste  particularly  good.  Dr.  K.  ate  one 
dozen.  By  9  a.  m.  the  Count  was  lying  on  his  bed  in  a  state  of 
collapse,  filled  with  a  sense  of  impending  death,  and  soon  lost 
consciousness.  Blindness  came  on  before  this,  as  did  rigid  spasm 
of  the  lower  jaw,  and  difficulty  in  swallowing.  Convulsions  were 
so  violent  as  to  break  down  the  bed.  Emetics  were  given  and 
apomorphine  and  atropine  subcutaneously.  He  became  continually 
worse  and  died  without  regaining  consciousness  on  the  evening  of 
the  next  day.  Dr.  K.  went  by  car  to  his  office.  While  sitting  on 
a  chair,  about  9  a.  m.,  he  gradually  passed  into  unconsciousness 
without  feeling  any  premonitory  pain  or  distress,  thougli  half- 
stupid  and  very  restless  just  before.  He  noted,  about  9  :10,  uncer- 
tain eyesight  and  double  vision,  without  nausea.  A  prominent 
early  symptom  was  sudden  jerking  back  of  the  head.  He  remained 
unconscious  for  five  hours ;  at  one  time  his  life  Avas  almost  desi)aired 
of.  He  did  not  suffer  the  least  pain  but  on  the  contrary  was  in  a 
comfortable  dreamy  state.  By  T  j).  m.  he  was  out  of  danger.  Cold 
sweats  were  a  prominent  symptom.  A  total  of  one-tenth  grain  of 
atropine  was  given  in  21  hours.  Aponiorj)hine  produced  no  emesis, 
vomiting  not  occurring  until  evening.  Castor  oil  and  sweet  oil  were 
given  about  noon. 

THE  CLINICAL  FEATURES  of  poisoning  by  Amanita  muscaria 
are  quite  as  characteristic  and  distinctive  as  those  in  Amanita 
phalloides  intoxication  and  should  enable  physicians  to  distinguish 
clearly  betAveen  the  two  conditions — when  either  fungus  is  eaten 
alone.  So  f)ften  a  mixed  lot  of  different  varieties  is  used  that 
the  .sym]>toms  in  patients  point  to  the  combined  action  of  different 
toxic  lu-inciples.  In  A.  muscaria  poisoning  there  is  usually  a  very 
short  interval  between  ingestion  and  first  symptoms,  one-half  to 
one  hour  or  at  most  three  hours.  If  small  amounts  are  eaten  even 
five  or  six  hours  may  elapse.     This  feature  is  of  greatest  value 
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ill  deciding;  ii|'(>ii  tIic  Uiml  of  iiiioxicaiinii  wliidi  ilic  cmscs  in-t'seiit. 
Severe  ones  show  excessive  salivalioii  jiml  |:ers|iii-;it  ioii.  :i  Mow  of 
te;iis.  a  leeliiiji of  Iai\u.ueal  roiisTrietioii,  nausea,  leteliiiiii.  voiiiilinj^ 
and  watery  .diai  rliea.  Tlie  last  named  almost  always  oecui-.  The 
])iilse  is  usually  slow  and  iirejiular.  There  is  no  fever:  j)Uiiils  ai-e 
siiialj.  Jiesjtirations  are  accelerated  and  the  i)alieiils  dyspnoeic, 
the  hronchii  being-  tilled  with  mucus.  (The  action  of  atr«»i»iiie  is 
ihe  opjiosite  of\his.  jtoint  for  point,  i  .Mental  symiii<»nis  are  also 
present,  p>articularly  <iiddiness  with  c«»iifusioii  of  ideas  and  rarely 
hallucinations.  All  these  symptoms  may  vary  in  intensity,  at  some 
times  the  «>astro-intestiiial  ])redominatinji,  and  at  other  times  the 
mental.  In  lijiht  cases  only  salivation  or  persitiration  may  be 
noticed,  with  uneasiness  in  stomach  and  bowels,  for  a  few  hours. 
In  severe  eases  the  vomitin*!;  and  diarrhea  luay  rapidly  rid  the  ali- 
inentaiy  canal  of  the  olfendin-i  niatt'iial  and  the  nervous  symptoms 
then  become  i)redominant — delirium,  violent  convulsions  and  loss 
of  consciousness  developinji  in  rapid  succession  and  the  jiatient's 
sinkinj;  into  a  deep  coma.  Rarely,  consciousness  is  retained  till  the 
end,  death  resultinji  from  i»aralysis  of  the  respiration.  Finally,  in 
many  cases,  after  the  vomiting  ami  diarrhea,  the  patients  sink  into 
a  deep  sleep,  awakening  later  profoundly  prostrated  but  (»n  the 
road  to  recovery.  Normal  health  rea]»pears  rajddly — two  or  three 
days.  There  are  no  late  effects  in  nuiscarid  intoxication  as  in  that 
of  AiiKinihi  jilidlloidefi  with  its  degenerative  changes  in  the  internal 
organs.  The  prognosis  is  always  good  if  the  patient  recovers  from 
the  i>reliiiiiiiaiy  synii>l(»nis.  \Vlien,  laicly.  the  nervous  symptoms 
doniinatr  the  alimentary,  excitenieiil  ami  lialliiciiial  ions  simulate 
alcoholic  intoxication.  ((Quoted  freely  from  I'oitl  and  ('lark.-i  The 
deliiiuiii  is  occasionally  followed  by  loss  or  impaiinieiit  of  memory. 
The  pupils  dilate  as  death  approaches.  The  action  of  niuscaiin  is 
almost   iileiilical  with  that  of  piloca  rpiii. 

i'osi  niorlem  examination  reveals  snr|»risiiigly  lillle.  The  path- 
ology of  Aindiiitii  iilnilhiUh  s  is  altsenl.  particularly  the  lesions  of 
the  li\cr.  In  general  the  liiidings  point  to  the  .ictioii  of  a  pnd'onnd 
nerve  jtoison.'  .Medico  legally,  remains  of  liiiigi  in  the  alinieiilarv 
«-anal  would  be  ol   great   ini|iorlaiice. 

I'oisonoiis   < 'niisi  ii  iients   of   Aiiiiinilii   m iisfdr'nt 

Schniiedeberg  and  Kojipe.  in  Istl!*.  showed  by  the  most  careful 
work,  both  chemical  and  pharmacological,  that  Anitinitd  in iisfiirin 
contains  an  ailive  principle  which  they  called  ninscariii.  .\  t  lirst 
I'cgaided    as   an   alkaloid    of   the  same  general    nature  as   st  I'vchnino 
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and  morphine,  later  work  has  shown  that  it  is  probably  a  complex 
ammonia  derivative.  Muscarin  is  an  extremely  active  substance, 
well  knoAvn  from  the  attention  it  has  received  in  all  works  on 
toxicology  and  materia  medica  and  therapeutics.  In  the  latter 
field  it  can  well  be  spared  on  account  of  its  variability  and  unre- 
liability and  because  w^e  have  better  drugs  of  similar  action. 
Muscarin  is  near  pilocarpin  and  nicotine  in  action,  exciting  smooth 
muscle  and  stimulating  all  glands.  At  almost  every  point  in  its 
action  it  is  the  direct  antagonist  of  atropine  (from  belladonna) 
but  is  far  less  powerful.  It  is  present  in  the  fungus  in  but  small 
amounts  but  is  nevertheless  able  to  exert  its  characteristic  effects, 
frequently  with  fatal  outcome.  In  producing  paralysis  of  heart  and 
respiration  it  does  so  by  stimulating  the  inhibitory  nerve  endings 
of  the  vagus.  Atropin  has  a  depressing  action  upon  the  same  nerves 
which  muscarin  stimulates.  The  muscarin  excitement,  remarkably, 
does  not  pass  over  into  a  paraylsis,  its  curare  action  (that  of  arrow- 
poison)  being  slight.  Muscarin  has  been  synthetically  prepared 
by  the  oxidation  of  cholin  .but  does  not  keep  as  well  as  the  natural 
product,  and  dift'ers  materially  in  its  action  upon  animals.^®  A 
ptomaine  muscarin  is  also  known. 

But  poisoning  by  Amanita  ^nuscaria  and  muscarin  poisoning  are 
by  no  means  identical  (Harmssen^").  Kobert  says  the  fly-agaric 
drunk  ( Fliegenschwamm  Eausch)  is  by  no  means  a  pure  muscarin 
^'jag"  but  resembles  haschisch  (Cannahis  indica).  Harmsen  found 
that  he  could  extract  from  100  g.  of  fresh  muscaria  IG  mg.  of  a 
fairly  pure  muscarin.  This  was  twice  as  deadly  to  cats  as  to  frogs. 
That  it  is  not  the  sole  factor  in  poisoning  is  shown  from  the  follow- 
ing: (1)  with  the  lethal  dose  of  muscarin  at  0.525  g.,  it  would 
require  4  kg.  (8.8  lbs.)  of  the  fresh  fly-fungus  to  produce  a  fatal 
outcome-*';  (2)  when  the  action  of  the  muscarin-part  of  an  entire 
extract  is  physiologically  neutralized  by  atropin,  the  animals  never- 
theless die;  (3)  the  extract  is  deadly  even  when  the  muscarin  is 
removed.  He  has  also  shown-^^  that  the  entire  extracts  of  A. 
muscaria  are  twice  as  toxic,  weight  for  weight,  as  pure  muscarin 
and  contain  a  poison  which  produces  in  animals  continued  convul- 
sions with  fatal  outcome,  not  prevented  by  atropin.  He  therefore 
assumes  the  presence  of  at  least  one  other  substance  which  he  names 
"Pilz-toxin."  This  pilz-toxin  must  be  very  unstable  since  it  loses 
potency  on  drying,  and  is  sensitive  to  heat  (thermolabile).  It  does 
not  a])pear  in  the  urine.  (Compare  intoxication  of  the  Koraks.)  His 
work  casts  doubt  over  the  value  of  atropin  as  an  antidote  and 
is  in  accord  with  clinical  experience.    In  1910  Ford--  said  Amanita 
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muscaria  acts  in  all  aiiiiual  expei-iiiieiits  as  a  couvulsaut  and  no 
other  agaric  sliows  similar  action,  not  even  the  closely  related  A. 
frost  id  na. 

Treatment  for  Amanita  nniscaria  T*oisoning 

Just  as  in  cases  of  .1.  pJtalloidrs  intoxication,  it  is  the  inii»ortant 
duty  of  physician  and  friends  to  get  all  the  information  possible 
as  to  the  exact  nature  of  the  toadstool  eaten  and  the  amount  in- 
gested. It  icill  l)c  shoirn  hclotc  that  a  )ui)nhcr  of  species  of  funyi, 
miUlUi  toxic  or  simply  deleterious  and  uiuvholesome,  can  produce 
a  more  or  less  typical  picture  of  muscarin  intoxication.  Contirma- 
tiou  of  the  species  will  tlierefore  be  of  great  value  in  determining 
prognosis  and  in  giving  a  clew  to  antidotal  treatment.  The  out- 
look in  jfoisoning  by  the  fly  agaric  is  more  hopeful  than  when  the 
Destroying  Angel  [A.  phalloides)  has  been  ingested,  the  mortality 
runs  much  lower,  the  illness  is  briefer  and  .the  suffering  less  cruel — 
though  bad  enough.  "We  <lo  not  have  here  the  chronic  and  degenera- 
tive lesions  produced  by  the  white  Amanita  which  defer  death  or 
prolong  convalescence.  The  muscaria  intoxication  is  acute,  comes 
on  soon  after  eating  the  fungus.  develoj)s  rapidly  and  is  amenalde 
to  ti'eatment.  Recovery  often  occurs  \\itliout  untoward  syiii|ii(»iiis. 
Lachi-ymation,  salivation,  contracted  pupils,  delirium,  halhuina- 
tions,  and  coma  call  for  atropin  in  large  doses  subcutaneously  or 
intravenously.  Imcu  tli(»ugli  the  vomiting  and  diarrhea  are  ]»r(»- 
nounced,  the  stomach  and  l)owt'ls  sliould  be  furtiier  emi»lied  l»y 
the  frt»e  use  of  emetics  and  purgatives,  for  parts  of  the  fungus  ai-e 
oflt-n  tnniiil  in  the  canal  post-mortem  when  profuse  emptying  seem- 
ed to  have  taken  place.  <)n  account  of  coma,  apomorphiui"  subcut- 
aneously is  less  apt  to  woik.  and  other  means  of  emptying  the 
Ktomach  sh(Mihl  be  begun  caily  (stoniacii  tul»c.  innsliird.  /iiir  snl 
pliate,  sulphate  of  copiicii.  in  (mscs  with  bad  heart  action,  respi- 
ratory distress  :ini|  coma,  atropin  i  int  ravenously  i  olVers  the  only 
hope,  though  many  olliei'  nie;isnics,  ;is  nieiit  i<»ni'(l  under  .1.  plial 
loidfs  treatment,  shoiihl  not  l»e  negh-cied.  Altsolute  recumlieiit 
rest  is  enjoined.  Snsl.iin  the  inaii.  <!i\e  nitroglycerin  foi*  cobl 
skin  an<l  extremities.  :ini|  dr\  lieal.  '  .\lropin  is  noi  niedic;illy  in- 
die.ileil  in  every  case,  .'inil  ;^n»od  nursing  may  easily  lie  of  greater 
im|Mtri;ince  to  ti(h'  o\ci'  peiioijs  of  weakness  and  depression.  Nour- 
ishnieiil  shonM  be  concent  la  I  eil.  Tannic  acid  is  nscb-ss  ;  acididated 
water  iiail.  Tr.i  nsfnsion  of  blood,  oxygen  and  gahanisni.  iia\t* 
been   suggested. 

The  lly  Amanita  possi'sses  intei*est   in  se\i'ial  (»ihei    respects.      It 
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is  eaten  in  the  Erzgebirge  of  Saxony  and  Boliemia.^^  Treated  and 
untreated  it  has  been  eaten  without  bad  results.  A  colored  woman 
in  Washington  recited  in  detail  how  she  was  in  the  habit  of  cook- 
ing it.  Kejecting  gills  and  peeling  the  cap,  specimens  were  boiled 
in  salt  water  and  then  steeped  in  vinegar,  then  washed  and  cooked 
and  served  Avith  steak,  the  whole  process  a  rational  process  to 
remove  poisons  (?).  Michael-'  Avorked  up  to  eating  a  thick  medium- 
sized  cap  (cooked)  and  "properly  peeled."  It  tasted  ill  but  did 
no  harm.  Then  he  ate  a  specimen  prepared  as  salad  which  tasted 
worse.  On  this  ground  he  classes  it  as  "inedible.''  For  reasons 
like  this  Ave  are  loath  to  take  any  one  man's  testimony  in  the 
great  field  of  mycophagy.  Peck  has  repeatedly  received  reports 
from  various  people  who  eat  it.'*  He  also  records  the  eating  of  the 
fine  variety  formosa  of  A.  muscarUi  by  a  sheep,  but  Ford--  suggests 
that  the  herbivora  are  (at  least,  by  mouth)  immune  to  this  toxin 
as  well  as  to  others.  There  seem  to  be  seasonable  and  local  varia- 
tions in  the  toxicity  of  Amanita  muscaria^^  and  of  other  species. 

One-tenth  of  a  raw  A.  miiscaria  has  produced  in  a  man  of  thirty- 
seven  years,  eleven  days  of  illness,  with  typical  muscaria  symptoms, 
but  accompanied  by  fever.^** 

The  use  of  Amanita  muscaria  simply  and  purely  for  producing 
drunkenness  is  well  known,  but  has  not  been  satisfactorily  explain- 
ed. Krasheninnikoft',  who  travelled  in  Siberia  and  Kamchatka  for 
ten  years  (1733),  reports  that  the  Koraks  used  the  fly  Amanita — 
three  or  four-  for  a  moderate  dose,  and  ten  for  a  thorough  drunk. 
Langsdorft'  (1803)  confirms  this  and  Kennan-®  describes  it  in  some 
detail  in  his  first  Siberian  journey.  The  natives  call  the  fungus 
"muk-a-moor.'"  Its  sale  has  been  made  a  penal  offense  by  Russian 
law  but  "prohibition  does  not  prohibit."  One  fungus  may  sell  for 
|20  worth  of  furs,  and  supply  does  not  equal  demand.  The  dried 
cap  is  used ;  a  duly  flavored  decoction  is  made  from  them  or  pieces 
are  swallowed  Avhole.  First  effects  come  on  rapidly  and  make  the 
candidate  cheerful  and  merry,  then  drowsy  and  sleepy  for  ten 
or  twelve  hours  and  he  awakes  in  a  state  of  exhaustion.  During 
the  stage  of  excitement  there  is  a  horrible  kind  of  delirium  and  the 
experience  of  visions  of  varied  character.  The  intoxication  is 
prolonged  or  passed  on  (among  the  lowest  and  most  degraded 
Koraks  I  by  drinking  the  renal  excretion  and  thus  a  spree  may  be 
economically  kept  up  for  a  week.-*  Evidently  the  muscarin  is  ex- 
creted unchanged.  (See  Ziemssen,  Fungus  Poisoning,  Vol.  17.) 
Toleration  develops,  though  death  from  an  orgy  is  not  uncommon. 
The  meat  of  animals  dead  of  muscarin  poisoning  has  a  pronounced 
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poisonous  action  if  eaten  l»y  otliei-s  (Stellar  ^c  i^riuani.  In  repaid 
to  the  nse  of  Anidiiitd  iniiscdria  as  a  tly  poison.  1).  K.  Snnistine 
(Penn.  I  reports  that  the  ajjparently  dead  flies  revive  fully  in  about 
two  hours.  One  of  our  niyeolo^ists  has  seen  them  recover  after 
two  days.    Ta])peiner'*"  states  that  the  fly  jtoison  is  easily  destroyed. 

T<»xie  Principles  of  Amanitas 

Harmsen's  "Pilz-toxin"'  \\as  never  confirmed.  Ford--  agrees  that 
A.  iiiuscaria  owes  its  action  to  muscarin  but  in  place  of  the  second 
poison  hypothecated  by  Harnisen  it  contains  also  an  hemolysin 
(as  in  A.  phaUo'idrs)  soluble  in  alcohol  and  (i  cfjiisfantlj/prcscnt  mj- 
f/Iiitinin  belouginy;  to  the  ghicosides.  A<;glutinins  are  bodies  capa- 
ble of  causing  groupings,  coherence  or  agglutination  of  blood  eor- 
I)uscles  when  brought  in  contact  with  them.  They  act  directly  on 
the  blood  cells.  Given  subcutaneously  the  agglutinin  of  inuscaria 
always  caused  death  in  typical  convulsions.  Violent  cooking  of 
the  plant,  deadly  without  ]»oiling,  was  shown  to  destroy  both  the 
muscarin  and  agglutinin.  Subsequent  studies  of  other  fungi  w^ere 
based  upon  a  search  for  the  actions  of  the  four  active  agents  thus 
far  enunierate<l.  We  have  seen  from  the  foi'egoing  consideration 
of  two  deadly  toadstools  that  AnKiiiita  lihalloidcft  contains  two 
poisons,  (1)  an  hemolysin  which  is  thermolabile  and  also  easily  de- 
stroyed by  the  digestive  juices  and  {-\  an  Amanita-toxin  which  is 
the  very  definite  and  powerful  ]»oisoii  of  the  species.  Now  in 
AiiKiiiihi  iiiuscdriti  we  lia\('  (li  miiscarin,  a  poison  with  its  ciiai'- 
acteristic  and  iiidi\idiial  itliysiological  action.  (I'l  licuKilysin  iu 
small  amount  and  i:'.t  an  agglutinin.  Agglutinins  are  not  ((uu- 
mon  in  jdants.  Out  of  ninety-nine  examined  tiiey  wei-e  present  in 
lour  nun  jioisonoiis  i'jiiiilinnaceac  and  in  six  hatni'as.  Among 
Ki  fungi  they  wei-e  lucsent  in  onecpiarter.  t liermohibile  in  some,  in 
others  heat-resistant.  Tliey  resisted  diying  of  the  fungi  better  than 
did  ihf  iicniolysins  and  were  fonnd  l<»  hist  fcir  years  in  dried  .1.  iiiiis 
carld.-- 

Aiiidiiild  /Id  III  III  riiKi ,  ihongh  rare  or  lacking  in  .Vnn-rica.  ma\  lie 
assdcialed  wiih  .1.  iniiscdrid  since  it  is  saiil  to  be  iiseil  in  .la|ian  to 
jM-odinc  mushroom  drunkenness.  .Mnscaiin  h;is  been  is<dated  from  it 
as  frmn  the  Siberian  fungus,  heiirinm.  ilil.iled  pupils  ;ind  hallncina- 
ti(»ns  wiili  visions  of  beanlifnl  H'i\.  \el|ii\\  and  luou  n  objects  pre- 
<lominate  o\ei-  the  gastrointestinal  syinjitoms.  .1.  /tdiitlnriiid  is 
also  used  as  a  lly  poison.  I'oisoning  from  it  shows  the  usual  ali- 
mentary iriitalion  coming  on  within  a  lew   hours,  great   i'xcil«'ment. 
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delirium  and  convulsive  seizures.  Ocular  symptoms,  loss  of  mem- 
ory and  syncope  are  frequent.  Gillot  has  collected  thirty  cases 
with  two  deaths  and  luoko,  in  Japan,  a  series  of  thirty-two  with 
one  fatality.  Recovery  is  usually  rapid  but  occasionally  con- 
valescence requires  fourteen  days.  Atkinson's  Aynanita  cothurnata 
may  be  the  American  representative  of  A.  imntherina ,  hence  both  of 
these  should  be  avoided  as  esculents.  A.  cothurnata  will  poison 
flies.  A.  pantherina  extracts  were  without  effect  on  animals  but 
only  a  few  plants  were  tested.*^ 

There  has  been  in  recent  years  a  tendency  to  explain  away  too 
many  cases  of  minor  poisoning  as  due  to  indigestion,  decomposition 
of  the  abundant  proteid  of  mushrooms,  or  to  the  possible  insect- 
infection  of  good  fungi — and  to  refer  too  many  of  the  cases  to  "prob- 
ably phaUoidcs  or  muscaria."  Now  the  rich  labors  of  Ford  and  his 
co-workers,  both  in  the  field  and  in  the  laboratory,  and  the  results 
of  Clark,  Smith  and  Kantor  have  verified  certain  clinical  experi- 
ences and  shown  us  that  the  list  of  more  or  less  poisonous  species 
must  be  considerably  extended.  Amanita  phalloides  and  its  few 
congenors  still  stand  quite  alone,  head  and  shoulders  above  all 
others,  for  extreme  toxicity.  They  are,  most  fortunately,  not  like- 
ly to  have  any  rivals  for  dangerous  qualities.  They  have  retained 
their  place  easily  at  the  head  of  the  list  of  noxious  species,  but  the 
minor  and  less  poisonous  list  has  been  somewhat  increased.  These 
nearly  all  belong,  in  a  way,  to  a  mnscaria  group.  It  will  be  the 
problem  of  pharmacological  and  biologic  chemistry  to  show  why 
they  cause  such  a  variety  of  clinical  disturbances, — by  no  means 
explainable  by  ''indigestion," — and  yet  resemble  the  action  of  mus- 
carin. 

THE  GENUH  LEPIOTA 

In  contrast  to  the  genus  Amanita  with  its  very  dangerous  species 
and  its  few  safe  edible  forms  we  have  in  tlie  equally  large  genus 
Lepiota  a  number  of  highly  prized  edibles.  Amanita  requires  close 
discrimination  to  distinguish  its  species;  Lepiota,  for  the  mycopho- 
gist,  principally,  that  he  shall  not  confuse  its  L.  naucina  with 
Amanita  phalloides^  and  that  he  shall  not  mistake  the  black  sheep  of 
the  section,  Lepiota  iiionjani  or  green-spored  Lepiota  for  Lepiota 
procera,  ''The  Parasol."  L.  mortjani  is  an  enticing  plant  and  prob- 
ably the  largest  Agaric  in  tlie  world.  It  is  distinctly  American.  This 
fine  fungus  shows  very  consistent  partiality  in  selecting  its  victims 
for  it  always  poisons  certain  individuals  who  try  to  eat  it  and 
never  distresses  others  of  the  same  familv.     It  is  credited  with  at 
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least  one  death  and  many  serions  illnesses.  Signiticant  it  is  that 
heating  destroys  the  greater  part  of  its  toxic  properties. 

Dr.  Blonnt  i  Illinois i  says'":  "One  day  last  month  the  Man  of 
Science  of  our  house  came  home  with  a  fine  specimen  of  large  white 
musliroom  which  he  took  to  the  library  and  identified  as  'horse 
mushroom."  "  ( If  you  do  not  care  to  discriminate  between  white- 
spored  and  purple-brown-spored  Agarics,  mycophagy  is  a  danger- 
ous field  for  you^l  "So  a  few  were  collected  and  prepared  for 
dinner.  The  Man  of  Science  ate  a  small  jiiece  raw  at  2  p.  m.  At 
5  p.  m.,  feeling  well,  he  tried  another  piece,  raw,  as  large  as  the 
little  finger.  At  0  ji.  m.  he  felt  generally  ill  and  ate  no  supper. 
In  half  an  lionr  lie  began  to  liave  profuse,  painless  watery  bowel 
movements,  but  blamed  a  dentist  and  his  drugs  for  this."  Dr. 
B.  took  two  small  portions  each  as  large  as  a  pea  about  6  p.  m. 
The  after-taste  created  loathing.  Discomfort  was  immediate,  and 
consisted  of  a  warm  heavy  sensation,  slight  pliaryngeal  s])asm  and 
ditticulty  of  swallowing.  By  7  p.  m.  Noniiting  had  V)egun,  became 
very  violent  and  continued  every  \'\yt^  to  ten  minutes.  Diarrhea 
began  and  lasted  all  of  the  next  day.  Intense  burning  pain  in  the 
stomach    alternated   with    intervals   of   lassitude    and     exhaustion. 

At  U  ]>.  m.  liypodermic  medication  islrycimia  1  ."id,  ali<i|»ine 
1  100,  morph.  sulpli.  1  4i  and  cocaine  jtroduced  iclicl'  and  sliimlx'r 
came  on  at  11  ]».  m.  Pulse  was  weak  and  lapid;  perspiration  tree. 
The  Man  of  Science  vomited  three  times  and  had  diarrhea  all 
night.  He  felt  as  usual  the  next  <lay.  lie  ate  most  and  sulVere<l 
least.     The  action  of  the  jxdson  suggests  mnscarin. 

v.  K.  Chestnut'  records  that  ihe  jiresident  ol'  ihe  rhicago  Mycol- 
oj^ical  Society  mistook  L.  iiior<i<iiii  lor  L.  pi  ntini .  I'rot.  .Miller  i  Tei-re 
Haute  I  eats  /..  iiHiri/dni  and  tells  of  six  lamilies  that  do  so.  ( )ne 
or  two  members  of  each  family  aic  made  sick,  though  two  families 
lia\('  ealen  ii  repeatedly  wilhonl  lioiilile  resulting.  "The  meat  is 
simjdy  <lelicious."  <ial\eslon  and  .Milwaukee  recoi'd  seven  cases 
of  illness  and  \'.  K.  ( 'liesi  nul  adds  I  went y  lle^ide.  I  )ei  loji  mighl  add 
four.  The  sym|iloms  an-  as  abo\e  described,  apparently  also  fi-om 
cooked  specimens.  The  fa  I  a  1  case  was  lliat  of  a  two  year  ohi  child 
who  died  in  eonxulsiiuis  in  sevcnieen  hours  aller  ealing  of  a  raw 
plant,  poisoning  has  lesullcd  alter  every  \;iiiely  of  cooking  and 
alter  soaking  in  salt  water.  Webster  tells  of  a  New  ilngland  my- 
(■opha;(isl  who  removed  to  .Missouri,  iib-nlilied  /,.  ini>riiinii  as  />. 
/irocfin  I'rom  jiii  lures  i  !i  and  paid  (he  |ienaltv  within  two  houi's. 
He  draws  iIh-  moral.  '/.'(//  oiili/  irliiil  jimi  /v\Oll  /'  Me  1 1\  aine'"' 
t  |t.  71  I  I  rejiorls  another  case  from  Wisconsin  of  v  ioleni   illness  fniui 
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raw  (?)  L.  morfjaiti,  mistaken  for  L.  procera  and  eateu  in  very 
small  amount,  presenting  all  symptoms  above  recorded  but  witli 
the  addition  of  temporary  blindness.  Warren  (Port  Huron)  records 
that  in  a  family  of  live  who  ate  it  two  girls  were  made  ill.  Symptoms 
came  on  early  the  next  morning — seven  hours  after  eating — and 
were  ''almost  as  bad  as  from  Gyromitra  poisoning  as  it  is  known 
in  Port  Huron.'' 

THE    GENUS    TRICHOLOMA 

In  this  genus  Mcllvaine  agrees  to  label  T.  suponaceum  and  T.  stil- 
fiirenm  as  inedible  on  account  of  taste.  I  had  for  years  regarded  the 
entire  genus  as  safe,  but  in  August,  1908,  we  had  a  group  of  seven 
cases  of  rather  violent  poisoning  from  an  innocent-appearing  Trich- 
oloma.  Good  specimens  were  at  once  sent  to  Atkinson  who  de- 
scribed them  as  a  new  species  which  he  named  Tricholoma  venen- 
atuin.  This  agaric  has  not  been  found  again  nor  further  tested.  Of 
the  lot  eaten  many  were  badly  infested  by  insects  when  examined 
two  days  later.  The  symptoms  came  on  one  hour  after  supper  and 
consisted  of  vomiting,  sometimes  bloody,  retching  and  considerable 
prostration  in  three  individuals.  All  recovered.  Surprises  like 
this  will  continue  to  occur  as  long  as  fungi  are  eaten.  It  may  be 
years  after  some  varieties  of  poisoning  occur  before  the  etiology  is 
satisfactorily  settled:  whether  due  to  a  new  deleterious  species;  a 
known  inedible  variety  not  recognized  b}'  the  consumer;  a  personal 
physiologic  sensitiveness  of  the  individual;  decayed  fungi  of  good 
species  or  some  infested  by  acrid  insects;  the  rare  presence  of  a 
minor  toxin  in  some  generally-esteemed  edible  variety;  or  simple 
acute  indigestion — perhaps  due  to  gluttony.  The  observer  should 
endeavor  to  fix  positively  the  responsibility  on  the  one  real  cause. 


THE  GENUS  CLITOCYBE 

Like  Lepiota,  this  large  genus  has  for  years  been  credited  with 
but  one  deleterious  species.  Within  a  few  years  two  others  have 
been  added.    All  three  show  muscarin  symptoms  in  variety. 

Clitocjjhe  iUiiOens,  known  as  the  "Jack  o"  Lantern"  because 
of  its  phosi)horescent  glow,  or  the  ''Deceiving  Clitocybe,"  is  mis- 
taken every  year,  in  Detroit,  by  our  foreign  residents  for  Annil- 
laria  mellea  or  for  the  European  Chanterelle.  And  on  such  annual 
fall  occasions  it  holds  high  carnival  and  breaks  into  the  newspapers. 
The  attending  physician  has  a  busy  night  or  a  few  busy  hours — 
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and  is  credited  in  the  daily  press  with  having  saved  lives  in  toad- 
stool poisoning;.  The  inycoloj^ical  investigators  visit  tlie  family  and 
usually  tind  its  members  up  and  about  their  usual  occupations. 
This  is  the  impression  one  gets  of  CUtocyhe  iUudens  from  twenty- 
nine  Detroit  cases.  The  remnants  of  the  feast  are  usually  found 
to  be  large  half-tooked  tough  masses.  Mcllvaine  reports  a  sapon- 
aceous taste — and  the  ability  to  retain  the  fungus  when  eaten.  It 
is  possible  to  make  it  comparatively  harndess  by  heating  it  in  salt 
water  for  half-houi-.  then  taking  it  out  and  frying  it  in  butter.''' 
Farlow"'  reports  illiu-ss  of  lour  jiersoiis.  Tlicy  IouimI  the  t'lii'd  llavnr 
excellent.  Within  two  hours  all  had  free  vomiting  lasting  all  after- 
noon, no  <lei)ressi()n.  no  intestinal  distur]>an(e.  No  emetics  were 
used  since  the  Jack  o'  Lantern  carries  tliis  projierty  with  it  and 
may  thus  ward  oft'  more  serious  results.  At  a  New  York  state 
institution  eight  teachers  and  children,  after  terrible  nausea,  re- 
covered. No  fatalities  liave  l)een  recorded.  Diarrhea  and  prostra- 
tion may  occur.  Clark  and  Smith''  found  that  extracts  of  tlie  jilaiit 
would  stop  a  frog's  heart  which  would  recover  under  atropine. 
Similar  results  ^yere  obtained  on  the  creature  when  paralyzed  by 
the  extract.  They  c(tnclnde  that  (Uitoci/hc  illinlcns  exerts  a  char- 
acteristic miiscaiiii  ell'ecl  on  e.\pose<l  lu'arts  wliicli  ellcct  is  com- 
j)b'Iely  overcome  liy  atropiii.  i  Not  the  case  in  extracts  of  Annniitd 
iniisiiirid.  \  Ford  linds  no  hemolysin  l)ni  (he  jiower  to  ]»ro(lnce  an 
acute  intoxication  in  guinea  pigs,  fatal  in  one  to  seven  days  oi-  a 
chronic  intoxication  lasting  lil'ieen  ihiys.  Xo  lesions  ]>osi  moi-ieni. 
Rabbits  unatfected.  Alter  one  ye;ir  of  drying  boiling  tor  hall'  honr 
(b'stroyed  the  I<»xiciiy. 

The  characterist  if  American  Clitoci/lx  illinhiis  has  its  |»liospli(»r- 
escent  and  related  l^iiropean  correspomlent  in  A  i/<iri(tis  (or  /'/»■ 
urotus)  ()l((irii(s,  whicii,  mistaken  r<»r  the  ( 'hanterelle,  caused  ill- 
ness of  the  iUiidcns  type  in  I'""ranc<'." 

Fal)re  writes,  "The  sol't  light  of  A(/(iri(iis  olnirutx  has  conl'oniided 
our  ideas  of  ojitics;  it  does  not  rellect.  it  does  not  form  an  image 
when  passed  through  a  lens,  it  does  not  all'ect  oi-dinai-\  photo- 
graphic   plates."       (  I 'a  lire.    I'oel    ol    Science       Le< !  los.  ) 

('lil<)(i/l)r  drtilhiihi  \ar.  sndoiifUd  or  ('litoci/hr  .siuhirificd ,  the 
sndmilic  ("litocylie,  is  an  interesting  lillle  |o\ic  toadstool  recently 
ad  <  led  hi  I  lir  lilacU  I  isl .  1 1  is  nil  en  Innnd  among  "I'airy  rings"  i  \liii  ■ 
asniiiis  iiiriiil(s\.  I  hclieve  it  lias  lieen  picked  with  the  latter  and 
thus  caused  tronlde.  lhiMi;ili  easil\  disi  ingnished.  'i'he  llaMir  is 
gooil.  .Minneapolis  has  a  record  of  two  cases  of- poisoning.  I'eck 
liimseir  tesjcd   it.  ealin;;  eight    cap->  sli^lillx    Tried,  and  ^oi    ihe  n^nal 


848  THE   AGARICACEAE    OF    MICHIGAN 

reaction,  i.  e.,  some  live  hoiu's  of  profuse  perspiration  beginning  on 
the  forehead  and  spreading  over  the  body.  This  may  be  attended 
by  increased  nasal  and  salivary  secretion,  hiccongh  and  discomfort^ 
thongh  there  are  no  other  ill  effects.*-  The  original  lot  was  tested 
on  animals.'*^'  *^  In  a  rabbit  the  watery  extract  produces  profuse 
salivation  in  a  few  minutes  with  weakness  and  sickness,  increased 
renal  activity  and  activity  of  the  bowels,  followed  by  gradual  im- 
provement. P^atal  to  guinea  pig  in  one  quarter  hour.  Even  the 
boiled  extract  paralyzed  the  respiration  in  seven  minutes.  Atitopsy 
negative.  One  rabbit  died  with  slightly  contracted  pupils.  In  a  third 
guinea  pig  there  was  salivation,  lachrymation,  etc.,  increased  respira- 
tion and  then  respiratory  paralysis.  Drops  in  the  eye  contracted  the 
pupil  for  four  hours.  Its  action  therefore  is  that  of  tlie  muscarin- 
pilocarpin  series.  The  little  Clitocybe  seemed  more  poisonous  than 
iiiuscaria  extract  tested  side  by  side  with  it  for  it  killed  rabbits 
that  withstood  larger  doses  of  muscaria  extract.  A  frog's  heart 
could  be  stopped  for  one  hottr  with  it  and  then  revived  w^ith 
atropine.  CUtocyhe  dealhata  should  likewise  be  avoided  for  C. 
sudorifica  has  been  mistaken  for  it  by  a  well-trained  mycologist. 

Clitocybe  morhifera  is  similar  in  habitat  and  appearance  to  the 
preceding  and  is  closely  related  to  it.*-  In  four  cases  in  Middleville^ 
Michigan,  Avhich  have  come  to  my  attention,  the  sj'mptoms  were 
more  severe  and  serious  than  those  of  C.  sudorifica.  There  was  more 
discomfort  and  the  attending  physician  recognized  the  likeness  of 
the  clinical  jiicture  to  muscarin  disturbance  and  used  atropine. 
Four  people  ate,  and  three  were  made  ill.  The  one  that  suffered 
most  had  over-taxed  her  digestive  powers  the  day  before — a  factor 
that  seems  to  predispose  to  mtishroom  poisoning.  Symptoms  came 
on  two  hours  after  eating  and  were  abdominal  pain,  vomiting  of 
food  including  entire"  specimens  of  tough  ''Fairy  Ring"  fungi,  purg- 
ing, sweating,  cold  extremities  and  collapse.  In  one  case  there 
was  some  blindness.  All  were  fairh'  Avell  the  next  day.  Animal 
tests  have  not  been  made.  These  must  henceforth  be  regarded 
as  a  necessary  part  of  the  record. 

Clitocyic  nehiilari.s  Avhich  made  Cordier  ill,  and  is  reported  as 
poisonous  when  raw  (Bertillon),  is  legally  allowed  among  the  thirty- 
varieties  permitted  in  the  markets  of  Munich. ^^  Here  legal  enact- 
ments, duly  enforced,  have  reduced  the  number  of  poisoning  cases. 
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THE  GEXUi^  HYdROPHORrS 

Exi)erimentally  in  man  no  HygTopliorus  is  known  to  be  inedible 
and  there  are  many  line  esculents,  llytjrophorns  conicus  used  to  be 
forbidden  and  Demange  has  attributed  a  serious  outbreak  of  pctison- 
ing  to  it.  It  is  fatal  to  guinea  pigs  by  chronic  intoxication — as  are 
many  perfectly  safe  fungi,  Cooke  and  Mcllvaine  say  it  is  all 
right.  JI.  iJiateitsis  var.  cincrcus  is  toxic  to  guinea  pigs.--  It  is 
edible.  Var.  albiis  contained  a  heat-resistant  agglutinin  and  hem- 
olysin :  toxic  to  guinea  pigs.  Edible.  //.  niurginatus  similar  and 
edible.  See  IMbliograiihy,  reference  1'-.  lor  several  others.  The 
genus  is  either  (U'void  of  action  or  poisonous  by  chronic  intoxication 
only  to  guinea  pigs.  An  excellent  record,  so  far.  The  species  are 
clean,  beautiful  and  inviting. 


THE  GEXrS  LACTARIU8 

Lactarius  contains  some  well  known  edible  mushrooms — L.  de 
Uciosus,  volemufi,  corrKf/is,  being  well  liked.  Mcllvaine  says  that 
not  a  single  species  retains  its  jx-pjieriness  after  cooking.  Some 
of  the  genus  tasted  raw  are  horrible.  L.  tonninosus  "the  griping 
milky,"  is  charged  wiili  having  caused  fatal  illness.''''  In  Germany  it 
is  known  as  the  "IJirken" — or  "Gift-reizker."  ICloven  were  ]»oisoned. 
'IMii-e<'  (liiblren  ate  it  fried,  the  youngest,  aged  two.  died  in  twenty- 
four  hours.  lOight  I'olisli  laborers,  including  two  woiiien  who  ate 
most,  prepared  it.  The  women  died  after  six  day's  illness,  ti-i'atment 
coining  late  in  their  case.  Symi)toms  catne  on  in  about  live  hours 
and  consisted  (»f  nausea,  heatlache.  abdominal  crami>s.  xomiting 
prolonged  and  even  bbuxly;  diarrhea  was  synchronous,  viobMit  ami 
profuse  and  accomjianiol  liy  tenesmus.  Anui'ia  and  albuminuiia 
followcil.  Skin  dry  and  lalei-  jaundiced;  pupils  dihilcil;  heai't 
negative  but  weakening;  respii;il  ion  r;i|iitl.  shallow,  iricuular  and 
linally  ( 'lieyne  Slokes.  Tein|ieralure  noiinal.  Lixcr  somewhat  en 
larged.  1Mie  remaindei'  of  the  description,  as  well  as  the  iiosimoiMem 
lindings  in  ihi'a<lults,  suggests  \ery  strongly  thai  I.  iilinllniih  s  \\;is 
the  cause  ;mhI  nol  /..  Innninosiix.  Atropin  pioxcd  without  ell'ecl  in 
the  therapy  ami  tin-  invaluable  hy podeiinoclysis  of  inuinal  saline 
solulifui  was  iiol  useil.  No  accduni  of  why  or  how  /,.  Itiniiiiinsiis 
was  settled  u|)on  as  (he  cause  is  given,  llockauf"  doubts  ihe  diag 
nosis  and  says  many  authors  isix  are  named  i  say  /,.  tunniiHisiis 
is  harmless  when  cooked.  l\fi»ml»ol/  has  eaten  il  lliou^li  the  taste 
107 
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was  bad.  Hiiseman's  two  cases  referred  to  the  species  fit  Amanita 
muscaria.  Great  mycologists  give  coufiicting  reports.  Kuiikel 
says  in  Sweden  it  is  nsed  cooked  and  is  poisonous  only  when  raw, 
and  this  agrees  with  Ford's  results.-- — Ford  found  that  its 
hemolj^sin  and  agglutinin  were  destroyed  at  150''  F.  Though  acutely 
fatal  to  both  guinea  pigs  and  rabbits  which  showed  convulsive-like 
movements,  with  retraction  of  the  head — a  little  like  A.  muscaria 
intoxication  but  with  more  somnolence — these  toxic  effects  were  not 
obtained  when  the  extract  was  cooked  one-half  hour.  Its  safety 
or  danger  perhaps  depends  entirely  upon  the  cooking.  Maass^- 
alludes  to  the  presence  in  some  fungi  of  drastically  i^urgative 
resinous  acids  which  may  be  decomposed  by  cooking  processes  and 
become  foods.  The  milk  of  the  Lactarii  seems  to  be  such  a  sub- 
stance. "Insects  eat  both  L.  torniinosiis  and  L.  deliciosus.  The^'  pro- 
nounce excellent  what  we  find  poisonous  and  vice  versa"  (Fabre). 
Hockauf  regards  L.  ionninosus  and  L.  zonarius  as  poisonous  and  L. 
plumbeus,  L.  cJirysorrlieus,  L.  vellereus,  L.  insulsus,  L.  pubescens,  L. 
pyrogalus,  L.  fiiliglnosus  and  L.  violescens  as  suspicious  or  inedible. 
Mcllvaine  reports  L.  insulsus  and  L.  vellereus  as  edible,  as  good  as 
L.  deliciosus.  Murrill's  list  of  forbidden  mushrooms  is  headed  by 
L.  rufus  and  includes  L.  tornilnosus,  L.  fulkjinosus,  L.  vellereus, 
L.  pyrogalus  and  L.  theiogalus — perhaps  all  condemned  only  on 
account  of  their  taste  when  raw.  Fabre's  household  finds  L.  deli- 
ciosus overrated,  coarse  and  difficult  to  digest. 

Lactarius  uvidus  extract  was  acutely  poisonous  to  guinea  pigs, 
fatal  in  forty-eight  hours,  but  had  no  efi'ect  on  rabbits.  No  hem- 
olysin or  agglutinin.  Several  authors  rank  it  poisonous;  the  Boston 
Mycological  Club  pronounce  it  deleterious.  With  L.  torniinosus 
and  Clitocyhe  illudens  it  is  ranked  as  a  violent  gastrointestinal 
irritant. 

THE  GENUS  RUSSULA 

Kussula,  one  of  the  most  difficult  genera  for  reliable  specific 
distinctions,  appeals  to  the  mycophagist  because  of  the  attractive- 
ness, tenderness  and  abundance  of  its  species.  Members  of  the 
Detroit  Mycological  Club  and  the  Institute  of  Science  have  for 
years  eaten  all  the  bright  colored  and  peppery  Russulas  indis- 
criminately and  believe  that  Russula  emetica  is  a  safe  fungus  to 
eat  in  Michigan.  Hockauf  says  of  the  European  R.  emetica  whicli  is 
so  often  condemned,  that  our  knowledge  is  insufficient  and  tliat  ex- 
ceptions can  justly  be  taken  to  reports  in  the  literature.     Krapf 
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was  made  ill  by  it  (?)  before  1800  and  its  bad  name  has  followed 
in  all  subsequent  reports  which  are  basetl  on  this  almost  exclusive- 
ly, Hockauf  would  take  reports  of  many  bad  sorts  with  reserve. 
Mcllvaine  is  very  emphatic  that  about  all  Kussulas  are  good,  even 
R.  emeticu,  identified  by  Peck.  I!,  foetens  smells  ill,  tastes  worse 
and  made  Krombholz  sli<>htly  ill.  In  1S17  ten  deaths  in  Bohemia 
were  credited  to  IJussula.  Murrill"  includes  N.  nncticd  in  his  })oison- 
ous  list  and  credits  it  with  cliolin.  ]iilzrro]iiii  and  muscarin  and  puts 
down  R.  foctfiis.  li.  nititlii  and  /»'.  friufilis  as  niildy  poisonous  or  sus- 
picious. Warren  (Port  Huron)  says,  "I  have  eaten  every  kind  of 
Kussula  I  have  gathered  except  7i*.  foetens  and  no  one  would  care  to 
eat  that.  Never  any  bad  effects.  (Jreatest  fault  is  that  they  are 
liable  to  be  wormy.  R.  vescii,  R.  viresccns,  R.  cyanoxantha,  and 
R.  ahttacea  are  permitted  in  the  Munich  markets.  The  "fraglos 
giftig"  />'.  cnictica  is  eaten  in  tlie  Baltic  ]trovince  Esthonia  after 
l)arboiling.     (Maass.^-) 

pj.pyio  gj^yj^  i^j^jj^  poisoning  by  Kussula  should  l)e  classed  among 
the  greatest  rarities.  He  reports  two  fatal  cases,  studied  In  the 
greatest  detail  and  from  eveiy  angle,  w  itli  tliorougli  autopsy.  Tlie 
clinical  picture  was  not  iinlike  tiiat  of  .1.  pJidllo'nJfs  intoxication, 
with  gastro-intestinal  syniiiioms  dominant.  Tlie  two  boys  tliat  died 
(aged  twelve  and  fourteen)  ate  the  soup  which  they  iiad  ju-epartM], 
on  Sunday  evening  and  Monday  nioniing,  wei-e  ill  Monday  night. 
attended  school  on  Tnesihiy  and  Ix-canie  \ery  ill  that  night,  as  did 
the  fatliei'.  They  died  on  Tliui-sday.  Postmortem,  the  li\er  was  not 
that  of  .1.  /tlKilhiidcs  fatality  and  the  gastro-intestinal  henion-liages 
and  appearances  wei-e  regarded  as  charactei-ist  ic  of  the  irritant 
action  of  Kussula  poison.  It  is  assiinit'd.  in  ihcse  t\\(t  cases,  that 
an  essential  change  ( spoiling  i  tonU  jdace  in  the  siiii|i  between  the 
lirst  and  second  meals.  An  ulli(i;il  iii\-estigat ion  ol'  ihc  ;ibundani 
remnants  (»!'  the  liin^i  luh-d  out  .1.  iihiillnuhs  mid  placed  the  blame 
<»n  spoileil    K'lissnia   \arieties. 


Tin:  (;/:\  i  s  m  \/:\sM/rs 

•Marasmius,  the  family  of  the  inierii.ii  i(»nally  famons  "fairv  ring 
inMshi-ooni."  has  long  been  credited  with  ha\ing  the  poisonons  )/. 
iir))is  and  the  doiibiriil  jx  rnitut us.  .Mclhaine  wmild  clear  both  ol' 
suspicion.  We  ha\e  no  data  Init  we  would  again  warn  of  the  danger 
of  getting  Clitori/hr  siiihti'iftcii  and  ('lilin-i/hr  iiinrhifini  cooked  with 
M.   orrtidrs.      The    latlei'.    ini ileo\  el',    has    been    t'oimd    tiHigh,    h'allier\- 
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and  entire  in  the  vomited  matter  after  a  mushroom  feast — illness 
ex  dbusu,  a  common  form  of  spurious  mushroom  poisoning. 

Conclusions  on  "White-Spored  Genera 

Of  some  50  families  of  Agarics  about  23  are  white-spored.  More- 
over, more  than  half  of  all  species  one  finds  belong  to  this  section. 
Though  the  most  dangcffous  toadstools  belong  to  the  Leucosporae^ 
there  are  so  many  fine  €  ilibles  that  Ave  do  not  wish  to  discard  all 
the  white-spored  species.  If  we  are  to  eat  fungi  at  all  we  must 
expect  to  exercise  discriminating  observation  on  every  specimen 
intended  for  the  table.  In  Amanita,  the  edible  A.  ruhescens  is  no 
harder  to  distinguish  from  the  dangerous  Amanitas  than  are 
Lepiota  naucina  and  many  others.  Mixed  lots  of  many  varieties 
are  a  menace  and  should  be  used  only  by  the  trained  student  who 
knows  the  qualities  of  each  species  in  the  collection.  The  number 
of  fatalities  from  fungi  gathered  by  children  tells  its  own  stor3\ 
Cases  among  students  of  mycology  have  all  been  due  to  the  milder 
species,  and  have  had  the  saving  grace  of  adding  real  discoveries 
or  valuable  information  to  our  knowledge.  If  such  cases  are  duly 
published  a  real  service  and  a  duty  are  rendered  to  science.  A 
synopsis  of  white-spored  species  which  are  definitely  deleterious 
shows :  About  thirteen  white  Amanitas  and  a  few  nearer  A.  miis- 
caria  in  their  physiological  action ;  one  each  in  Amanitopsis,  Lep- 
iota and  Tricholoma;  three  Clitocybes;  at  least  one  (and  perhaps 
a  half-dozen)  in  Lactarius;  Russula  uncertain.  Lactarius  and 
Russula  are  closely  related  genera,  and  will  require  much  more 
investigation,  both  by  eating  and  by  laboratory  studies,  before  the 
properties  of  the  species  will  be  known.  Species  closely  related 
botanically  are  often  widely  separated  toxicologically,  and  vice 
versa.  This  is  seen  in  the  contrasting  qualities  of  Amanita  phal- 
loides  versus  A.  soUtaria  and  A.  rudescens ;  A.  muscaria  vs.  A. 
frostiava  and  A.  caesarea;  Lepiota  'morgani  vs.  L.  procera;  Trich- 
oloma vencnatum  vs.  T.  terreum  and  others;  Clitocylie  iUndcns  vs. 
C.  multiceps  and  others;  Clitocyhe  dealbata  vs.  C.  sudorifica; 
Lactarius  torminosus  vs.  L.  veUereiis  and  others. 


I'lXK-Sl'ORED    AGARICS 

The  number  of  genera  is  small  and  some  mycologists  would  avoiil 
eating  all  species  of  the  section.  The  common  favorite  Pluteiis 
cervinus,  or  "fawn  mushroom,"  lias  caused  disturbance  several 
times,  attended  by  numbness  and  tingling  in  the  extremities,  mild 
general  discomfort  and  an  urticarial  rash.  Dr.  "Whetstone  (Minne- 
sota) has  a  record  of  the  case  of  poisoning  of  an  Iowa  physician, 
attended  by  abdominal  pain,  nausea,  and  vomiting  coming  on  three 
hours  after  eating.  Cases  like  this  should  make  one  hesitate  to 
recommend  almost  any  species  to  the  uninitiated. 


TEE  GENUS  EXTOLOMA 

All  species  of  Entoloma  should  be  avoided  by  the  mycophagist. 
They  are  seldom  used.  Wan-on  says  that  you  cannot  cook  tlie  raw 
taste  out  of  them.  Vomiting,  dianhea,  tenesmus,  mental  and 
physical  depression  are  credited  to  them  but  no  deaths.'--  Six  species 
examined  l)y  Ford  act  identically,  producing  fatal  chronic  intoxi- 
cati(ui  in  guinea  jiigs  or  rabbits — sometimes  in  ])oth.  They  vai-y 
somewhat  in  agglutinins  an<l  liave  no  hemolysins.  {IJ.  sdlnionriini, 
E.  .strict ius^  E.  ciispidatitni,  K.  iiiilorosion,  K.  rJiodopoHuin ,  E. 
ninudtiini  or  E.  fertile.)  E.  (/nnidr  is  under  sus[»icion.^'  E.  inodi-s- 
tutu  and  E.  fnihtrinicatuni  were  negative.*' 

E.  firtilr  (sinu(itum) — Vi  ^'^'-  iK'ai-ly  kille<l  W.  C  Smith  i  StcvjMi- 
son.  \'ol  I  I.  It  "liai"l)ors  a  virulent  poison."  The  genus  luay  Iiave 
its  own  jioison,  as  .\inanita.  According  to  a  recent  collection  of 
cases  l)y  Sartory'"  in  I'rance  E.  liriduiii  is  an  extremely  dangerous 
fungus,  causing  severe  illness,  and  occasicuially  death.  lie  believes 
that  A,',  liriiliiin  is  nearly  as  poisonous  as  some  r(»rnis  of  .1.  phal- 
Inidrs.  Ilutignot  relcis  lour  cases  of  \ioleMt  illness  to  it.-'  though 
l»ut  few  specimens  were  in  the  mixture  e.iti'ii.  X'luuiting  and 
abdominal    pain,  sweating  and   a    \ilc  diarrhea    were   the  lesult. 


BROWN    OR    OCHRE-SPORED    AGARICS 

These  are  not  usually  regarded  as  poisonous. 

TEE  GENUS  PEOLTOTA 

"I  have  nothing  bnt  praise  for  the  entire  genus."  (Mcllvaine.) 
Eeeently  P.  auiinnnalis  has  arisen  to  claim  high  rank  as  a  toxic 
fungus.^^  In  1911  a  mother  and  two  children  ate  heartily  of  it. 
The  children  died.  Severe  poisoning  of  three  individuals  is  also 
reported  from  Minnesota.  Animal  tests  by  Ford  and  Sherrick*^ 
on  the  Minnesota  lot  were  negative  on  guinea  pigs,  rabbits  and 
the  frog  heart,  but  a  New  York  lot,  although  negative  on  blood 
corpuscles,  was  acutely  poisonous  to  guinea  pigs  and  rabbits  even 
after  heating.  Atropin  did  not  neutralize  the  dilating  effect  on 
the  heart.  Postmortem  appearances  resembled  those  of  A.  plial- 
loidcs  and  the  extracts  were  quite  as  poisonous.  It  should  be 
grouped  with  the  deadly  poisonous  Agarics,  with  the  nature  of  the 
poison  unknown.-^    P.  niutahilis  is  approved  in  Munich. 


TEE  GENUS  INOCYBE 

Absolutely  negligible  and  uninviting  as  food,  this  genus  has  like- 
wise recently  taken  an  important  rank  toxicologically  from  labora- 
tory studies.  The  trouble  began  when  Br.  Deming  (once  Vice- 
President  of  the  New  York  Mycological  Club)  knowingly  gathered 
Inocydc  infida  and  mixed  it,  for  cooking,  with  Panacolus  papiUion- 
aceus  which  he  knew  to  be  non-poisonous.  The  chance  taken 
was  one  in  a  thousand — but  he  lost.  (See  37.  47  and  48  in  Bibli- 
ography.) Five  people  were  made  ill.  Symptoms,  which  came  on 
soon,  were  a  sense  of  fullness  in  the  head  and  a  rapid  pulse — as  if 
nitroglycerin  had  been  taken.  Sweating  and  warmth,  no  nausea 
or  prostration ;  slight  confusion,  pressure  and  pain  in  the  lower 
bowel.  Some  patients  vomited,  some  had  diarrhea.  Recovery-  was 
complete  in  a  few  hours  under  simple  treatment.  Conclusions^'-  *^ 
are  that  /.  infida  contains  a  poison  of  the  type  of  muscarin,  acting 
more  particularly  on  the  nervous  system  and  similar  to  the  nar- 
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cotic  of  Inocijhc  iiifclLr.  (See  Itelow.  i  Atroiiiu  aits  as  antidote. 
The  relationsliii.  of  the  toxins  of  J.  infuhi  and  /.  injclix  to  those  of 
A.  iiii(S!C(iri(i  is  not  yet  clear. 

Inocybc  infcH.i-,  one  of  the  most  common  Inocybes,  closely  related 
to  the  preceding,  has  not  been  tested  for  edibility,  nor  thns  far 
Iteen  reported  as  toxic  to  man,  bnt  its  poison  swms  definite  and 
powerfnl.  Ford  and  Sherrick^"  found  it  to  contain  a  definite  poison 
wliich  resists  dessication  and  boiling.  Small  doses  produced  a  deep 
sleep  iu  guinea  pigs  and  rabbits  from  which  they  awoke  well.  A 
profound  acute  intoxication  and  coma,  quickly  fatal,  followed  large 
<loses.  The  intoxication  was  such  as  is  seen  only  with  Lactarius 
toniiiiiosus,  a  somnolence  witli  retracted  head  (rabbits),  passing 
off  in  five  liours.  The  action  was  not  characteristically  that  of  A. 
iitK.scaria,  though  not  inconsistent  with  muscarin,  but  that  of  a 
naicotic  of  some  sort.  Further  work  is  jinunised.  Autopsy  on 
guinea  pig  showed  hemorrliagic  sjtots  and  i»erforating  gastric  ulcer. 
(Jenerally  the  examination  was  negative.  Inocyhc  (hcipiciis  has 
likewi.se  no  clinical  record.  Though  its  agglutinin  is  destroyed  by 
heat,  the  hwited  extract  in  '2  to  4  cc.  doses  nevertheless  kills  guinea 
I»igs  acutely — e\en  in  'JO  miinites — due  to  dilated  heart.  Smaller 
<Ioses  bi'ing  on  lacliryniat  ion.  sali\atioii  and  nasal  discharge,  with 
labored  resjiirations.  Tiiesc  symptoms  last  a  few  hours  and  disap- 
pear, but  the  animals  die  in  a  day.  Occasionally  hemmorhage  into 
the  stomach  is  found  postmortem.  Dropped  into  the  eye  of  rabbits, 
the  pnpil  contracts — resembling  A.  uniHcaria  and  muscai-iu.  Boil- 
ing tlie  extract  <loes  not  change  its  action.  This  signilicani  record 
entitles  this  Inocybe  likewise  to  a  place  anion-;  ilu'  more  dangerous 
toadstools. ^''  ' 

liioci/l)f  sp.  agrees  in  bi<dogic  jdiarmacobtgy  \'erv  cbtsely  with 
the  |irecediiig  and  the  same  coiiclnsions  are  jnstilied  in  this  newest 
adililioii  Id  ,1  li.'id  raiiiily.  Agglulinin  |io\\  cifnl.  liiil  t  h<'rni<dal)ile. 
A    niiisc;i  liii  |»i|(ic;i  r|iiii('   jtoison." 


'I'll  I ;  <;i:\  i  s  ii  i:ni:i.n\i  \ 

Ilebeloma  is  closely  iclaled  to  I  not  \  be.  Tlie  genei-ic  <lis( inct  ions 
mav  be  leai-ned  in  mvb'i*  Ihal  tlie  niycoplia^isl  may  reject  both 
genera  as  inedilde.  They  ne\ei-  will  l»e  missed,  anyway.  jyiltle 
is  known  abonl  lliem.  II  <  In  Itinni  sinajii'.iiiis  is  snspecteil  (eat«Mi 
with  a  gay  mi.xlure  wliieli  inelnded  r.Vmanit.i  jaiine  cil  rone  i .'' 
Jl lUcloiiKi   fiisHhih    is   related    to    Inocvlie.'        Kolieri    wDuld   class   /. 
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rimosa  and  H.  fastihile  in  the  muscarin  group.^  Ford^'^  reports 
favorably  on  H.  crustuliniforme  and  another  closely  related  species, 
even  though  the  former  is  called  "poison  pie"  in  England. 

Summary  of  Brown-Spored  Genera 

In  summarizing  the  brown-spored  group  we  have  to  take  strong 
exception  to  the  recent  idea  that  none  are  known  to  be  poisonous. 
Pholiota  has  some  edibles  worth  while  but  the  importance  that 
P.  autumnalis  (perhaps  identical  with  P.  marginata)  has  recently 
achieved  as  a  dangerous  species  is  an  unexpected  warning  on  the 
family.  Flammula  has  fair  edibles  and  is  free  from  suspicion  at 
present.  Kaufifman's  long  and  careful  studies  on  the  glorious  genus 
Cortinarius  will  now  enable  us  to  begin  to  record  the  qualities  of 
its  species  with  some  hope  of  accuracy.  Past  experience  on  its 
species  warrants  the  statement  that  they  are  pretty  safe  esculents. 
The  remaining  brown-spored  families  should  be  rejected. 


I'URrLK-nKOWX-Sl'ORED    AGARICS 

Uypholoma  sublutcrit'niin  is  regarded  as  poisonous  in  Europe. 
It  is  sometimes  bitter,  and  on  this  account  alone,  like  many  other 
fungi,  has  probably  been  wrongly  labeled.  Our  Club  members  have 
occasionally  found  the  "Bricktops"  and  others  inedible,  on  account 
of  taste.  Robert  states  that  the  "Falscher  Stockschwamm," 
H.  fa-scicuJare,  is  not  edible.  Kunkel  says  it  may  be  poisonous  but 
not  very.  //.  instratum  and  PsUocyhe  cernua  both  produce  acute 
intoxication  in  guinea  pigs,  fatal  in  three  days.  Internal  and 
subserous  hemorrhages  and  enlarged  glands  were  found  postmortem. 
{March  el  Id  r.^culcniii,  the  Morel,  produces  similar  lindings).  Edible 
properties  are  not  recorded.  Xo  fatalities  in  man  liave  been  referred 
to  Hyplioloma  and  there  are  many  edible  specifs. 

Agaricus  or  Psalliota — the  meadow  mushroom  family — contains 
the  most  famous  and  most  sought  edibles,  a  number  of  species. 
Any  one  who  knows  of  the  woods-inhabiting  species  in  the  genus 
would  probably  know  and  avoid  tlie  deadly  Amanitas  growing 
among  them.  Though  they  do  occur,  it  is  very  rare  for  the  danger- 
ous white  Amanitas  to  get  <>nt  into  the  open  grassy  haunts  of 
Agaricus  campcstria  and  JApiola  iiniir'nid.  But  no  one  should 
rely  on  usual  habitat  as  his  safeguaiil.  lie  sliouhl  know  \\('ll  the 
appearances  in  detail  ol'  tlic  jilniii  lie  may  safely  use.  We  know 
that  two  of  our  ^Michigan  latalilics  wcic  due  lu  ciiildren  wander- 
ing into  the  woods  and  adding  Ainaiiitu  plniUohlcs  to  "the 
meadows''  they  had  collected,  and  three  other  Michigan  deaths 
were  caused  by  niistaking  llie  "I  )est  i-oyiiig  .Viigel"  for  Lijiiotn 
Huucina. 


BLACK-SrORED    AGARICS 

Ford,  in  1907.  stated  that  no  cases  of  poisoning  have  ever  re- 
sulted from  the  use  of  any  of  the  purple-spored  or  black-spored 
Agarics.  I  am  of  the  opinion  that  a  good  many  cases  of  the  milder 
type  have  been  caused  by  both  Coprinus  and  Panaeolus.  It  will 
come  as  a  shock  to  the  lovers  of  the  old  reliable  "inkies"  to  find 
them  candidates  for  the  increasing  cohort  of  poisonous  fungi. 
Their  reputation  has  been  as  fair  as  their  spores  are  black.  That 
of  the  ^'shaggy  mane*'  has  been  traced  back  to  Pliny. 

In  ''Good  Housekeeping''  (October,  1910)  Dr.  Cleghorn  tells  of 
ten  people  in  four  families  accustomed  to  using  ink  caps,  being 
made  ill  on  three  different  dates  by  Coprinus  comatus.  The  appear- 
ance was  as  of  one  intoxicated.  There  was  failure  of  muscular  coor- 
dination, standing  being  difficult  and  walking  impossible.  Drowsi- 
ness, loss  of  emotional  control,  bloodshot  eyes,  enlarged  pupils,  inco- 
herent or  inappropriate  speech  were  the  symptoms  coming  on  in  a 
few  minutes  or  hours  after  eating.  There  was  no  prostration  and 
heart  and  lung  action  Avere  strong  and  regular.  One  patient  com- 
plained of  the  apparent  bending  and  swaying  of  the  furniture.  One 
had  a'  temporary  complete  paralysis  of  the  left  arm.  Practically  no 
food  had  been  eaten  but  the  ink-caps.  Prof.  John  Dearness^®  sug- 
gests Panaeolus  campanukitus  as  the  cause  in  these  cases  but  in 
view  of  the  circumstances  reported  this  hardly  seems  likely.  De- 
troit cases  of  unpleasant  effects — more  than  an  acute  indigestion — 
have  been  reported  from  taking  beer  with  a  meal  of  C  comatus.  I 
have  also  known  of  four  cases  in  which  flushed  face,  bloodshot  eyes 
and  rapid  and  distressing  heart  action  followed  the  eating  of  C. 
atramentarius.  In  two  of  these  cases  no  alcoholic  beverage  had  been 
taken.  In  the  other  two,  only  a  very  small  amount  to  which  the 
individual  was  accustomed.  Furtlier  reports  concerning  the  inkies 
are  desirable. 

Ford"  has  examined  Panaeolus  rctii-ugis  only.  It  is  regarded  as 
edible  by  all  authorities  but  is  similar  to  P.  papUionaceus  which 
thougli  edible,  has  been  known  to  produce  a  i>eculiar  intoxication. 
He  found  no  hemolysin  or  agglutinin.  Fatal  to  guinea  pigs  and 
postmortem  negative.  P.  canipanuhiius,  classed  as  poisonous  by 
Murrill,  is  eaten  by  Mcllvaine.     Its  bad  reputation  goes  back  to 
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ISIO  and  lias  not  been  taken  sciionslv.  A  Minneapolis  rei»ort 
says  that  two  rather  delicate  ladies  ate  of  it — two  tablesiioonsfnl 
of  stew.  Drowsiness  came  on  qnickly;  a  sensation  of  intoxication, 
dizziness,  sta^gerinj;,  treniblinji;,  nnnd)ness,  contraction  of  the 
jaw,  strictnre  of  the  throat,  precordial  distress,  headache  with 
sensation  of  fullness,  face  Hushed  and  eyes  injecte<l,  no  nausea. 
Delusions  of  si^^ht  accompanied  insomnia — the  patients  saw  bi<^ 
red  autonu)biles  in  the  i-oom  or  ipu'cr  li^ures  on  the  wall  i)ai»er. 
The  eyelids  in  one  case  were  temporarily  paralyzed,  ilild  but 
irritant  diarrheal.  In  one  case  the  heart  was  intermittent  for  a 
week.  Kecovery  was  not  jirompt.  A  third  an<l  more  vi<;orons 
patient  only  tasted  the  stew.  Two  hours  later  she  complained  of 
dizziness,  ringing  in  the  ears  and  dry  throat. 

P.  papUioiKiccus,  "The  Butterfly,'"  has  flit.te«l  into  and  out  of  the 
questionable  list.  Mcllvaiue  has  seen  it  produce  hilarity  and 
other  mild  symptoms  of  intoxication,  soon  over.  Moderate  quan- 
tities have  no  effect.  Murrill  does  not  rank  it  as  certainly  bad. 
It  is  a  small  uncommon  Agaric  and  may  therefore  be  easily  spared. 
In  nine  years  experience  in  cultivating  the  gardener's  mushroom 
I  have  not  seen  the  Coprini  or  l*anaeoli  coming  on  the  beds  in 
amount  sufficient  to  wai-raiit  the  picking  of  iIu-mi.  l»ut  know  that 
P.  sithhaltcatus  has  thus  occurred. 


BOLETUS 

Though  these  volumes  deal  only  with  the  Agarics,  or  gilled 
fungi,  a  paper  on  mushroom  poisoning  would  not  be  satisfactory 
did  it  fail  to  include  some  matter  on  the  Boleti  and  on  Gyromitra, 
especially  since  we  have  some  positive  data  to  report. 

Ford"  says  that  the  definitely  poisonous  Boleti  are  not  many, 
and  that  even  the  toxic,  by  reason  of  their  bad  taste  or  emetic  or 
purgative  action,  protect  the  user  from  great  harm.  But  few 
deaths  have  been  traced  to  Polj^pores.  Among  the  important  escul- 
ents are  B.  eduUs,  B.  scaler  and  B.  granulatus.  The  majority  are 
edible,  but  bitter  and  wormy  varieties  are  common,  and  others 
produce  vomiting  and  diarrhea.  Mcllvaine  regards  the  genus  as 
very  safe.  On  the  other  hand,  a  gentleman  at  Walloon  Lake,  Michi- 
gan, after  spending  some  weeks  testing  Boleti,  said  he  had  not 
found  one  variety  that  did  not  make  him  sick!  Warren  (Port 
Huron)  says,  "I  never  eat  them  and  I  tell  otffers  to  let  them  alone. 
There  are  too  many  good  kinds  to  bother  with  wormy  Boletus." 
B.  satanus  and  B.  luridus  are  everywhere  called  poisonous,  though 
the  toxic  principle  is  little  known.  Robert  found  muscarin  in  the 
latter,  but  conservative  Michael  says  it  is  edible.  B.  clintonianus, 
B.  cavipes,  B.  paluster,  B.  chrysenteroti  var.  sphagnotum  were  all 
found--  free  from  muscarin  or  definite  poisonous  action  on  guinea 
pigs  and  rabbits.  Variety  sphagnoruni  has  not  been  reported 
edible  but  B.  chrysenteron  and  the  other  three  are  approved. 
Mcllvaine,  after  years  of  testing  by  many  people,  is  very  positive 
that  both  B.  satanus  and  B.  luridus  are  edible.  Boletus  felleus  is 
free  from  hemolysins  and  agglutinins  and  muscarin,  but  produces 
chronic  intoxication  in  rabbits  and  guinea  pigs,  fatal  in  two  or 
three  weeks.  Extract  from  tlie  dried  plant  produced  a  steady 
emaciation  in  rabbits  and  progressive  cachexia  in  guinea  pigs. 
Probably  to  be  classed  as  poisonous.**'    Very  bitter  and  inedible. 

B.  chroma jjes:  No  hemolysin,  agglutinin  nor  muscarin.  Poison- 
ous only  to  guinea  pigs.     Decision  deferred.     Edible   (Mcllvaine). 

B.  affinis  and  ornatipes:  A  thermolabile  agglutinin  destroyed  at 
150°  F.    No  definite  action.     Edible  (Mcllvaine). 

B.  Mcolor:  An  agglutinin ;  negative  on  hemolysin  and  muscarin. 
Non-toxic.    One  of  the  very  best  esculents  (Mcllvaine). 
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B.  Siparaiis:  An  a<;j;lutinin  requiiiii^  lioiling  for  its  destriK- 
tioii,  non-toxic.     Edible.  Mellvaine  and  Hard. 

B.  ravuntiti  seeuis  to  be  sale  but  not  tested  by  actual  use. 

B.  roxaime,  similar  to  B.  separuns.     Dietic  properties  uidcnown. 

B.  miniato-oJivaceus  should  be  regarded  with  suspicion  because  of 
the  report  on  its  var.  scnsihllis  (below).  Ford^"  finds  it  to  contain 
a  heat-resistiint  agglutinin  and  to  be  poisonous  to  guinea  pigs  by 
chronic  emaciation,  liabbits  were  not  atlected.  No  evidence  of 
niuscarin.     (Compare  Clitoci/hc  ilcalbata  versus  ('.  sudorifica.) 

B.  pacJiypiis  has  a  bitter  taste  and  a  bed-bug  odor.^^  A  case  of 
poisoning  which  Hockauf  avouM  lefer  to  cheese,  has  been  creditetl 
to  it.  Murrill  adds  B.  fcrrui/iiKittisi,  B.  custiroodiac,  B.  frost  it 
(edible.  I'eck  i.  B.  ntorri.ssi,  and  B.  ruhincllufi  to  the  uncertain  or  sus- 
pected. Fabre.  in  a  chapter  on  insects  and  inuslnoonis,  (Life  of 
the  Fly),  records  that  his  i»easants  eat  B.  sutditus  and  other  doubt- 
ful .species  after  boiling  them  in  salt  water  and  rinsing. 

Boletus  miniato-oUvacens  var.  scnsibilis.  It  will  be  seen  from 
the  above  that  our  opinions  on  some  species  of  Bohtiis  are 
much  at  variance.  The  following  case  illustrates  how  etfectively 
a  student  of  mycology  can  add  to  our  knowledge  by  foUoir'Duj  up 
thoroughly.  <nid  riportituj  cases  of  poisoning,  ('(dlins''  recoids 
that  a  certain  Holetns — found  to  agree  with  the  erroneously-tigured 
edible  B.  suhtonirntosufi  in  Palmer's  "Mushrooms  of  America" — 
was  liroilcd  and  eaten  for  l>r('akfast.  Tliree  persons  ate  sjiaringly 
and  two  ate  freely,  in  two  liours  vomiting  and  then  pui-ging.  with 
collapse  calling  for  lirandy  and  etlier  sid>cutaiH'ousiy  in  one  casi'. 
willi  ii;ii  TOW  iii;^  or  closiii;^  of  tlic  licld  of  \isi(iii.  colihicss  and 
helplessness,  came  on.  'i'iiei-e  was  no  xciligo.  Iieadadie  noi-  acute 
]>ain.  Tlie  action  was  mctstly  lliat  of  an  irritant.  ColVee  was  the 
]irincipal  stimulant  used.  ()ne  |tatienl  did  not  recoxer  fnlly  for 
several  weeks.  I'^icsli  Ji(detus  specimens  were  soon  secured  from 
the  origin.ii  spot  and  again  one  year  later.  'IMiese  wei-e  ideniitied 
by  I'eci;  as  //.  niiniuloolivacrus  \ai*.  sciisihiHs. 


a)  h'o  Mill!  I   r.sci  i.i:\  r  i 

Tliis  t'iin;^ns  is  also  ivhown  a^  Ihhilhi  i  siiih  iitn.  tin-  ialsc  Mnrel. 
;iiid  the  l/oiclicl.  (hir  .Mi<lii;ian  s|M'eies  may  inclnde  <1.  Iiniiima. 
hispiiie  still  rages  aronnti  tliis  timi^ns  arid  this  i<  clia  racterist  ic 
(d'  a  species  that  contains  a  niinoi'  poison  or  an  inconstant 
(tne   or   one    liiat    alVecis   nnl\    a     few      individnals     and     these    unlv 
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at  certain  times.  G.  esculenta  lias  a  long  criminal  record  in  Europe. 
Nevertheless,  it  is  not  everywhere  under  the  ban  even  there,  for  its 
sale,  dried  or  fresh,  is  permitted  in  Berlin  and  Munich  though 
forbidden  in  Austria.  Dried,  dusty,  wormy  (Anobium  and  Tinea), 
specimens  are  sold  in  the  shops;  old  and  inferior  fresh  ones  at  re- 
duced prices  in  the  markets.  Several  American  authors  say  that 
only  old  specimens  are  dangerous.  This  is  not  true.  The  poison  is 
very  soluble  in  hot  water  and  hence  parboiling  and  rinsing  may  ren- 
der the  mushroom  safe.  Kobert  says  that  all  the  Morchellas  are 
safe  but  that  the  False  Morel  furnishes  a  record  of  over  one  hun- 
dred and  sixty  cases  of  poisoning.  Hockauf""  reports  four  cases 
with  one  fatalitj'  (girl  of  nine  years)  in  April,  1905.  Loevegren  also 
has  five  cases  with  a  fatality,  in  a  girl  of  five  years.  Vomiting,  colic, 
weakness,  irregular  respiration,  tonic  cramps  of  voluntary  muscles, 
dilated  pupils,  jaundice  and  prolonged  unconsciousness  were  the 
chief  symptoms.  Death  may  occur  on  the  first  day  or  in  five  days. 
The  active  principle  has  long  been  known  as  helvellic  acid  and 
has  a  true  blood-dissolving  action  shown  by  the  hemaglobinuria, 
icterus,  and  the  pigmentation  of  the  spleen.  Nephritis  and  fatty 
degeneration  of  the  liver  are  also  found  at  autopsy.  Gyroruitra 
esculenta  stands  alone  in  producing  a  true  hemolytic  set  of  post- 
mortem appearances.  Frey  says  that  this  form  of  poisoning  seems 
to  have  become  very  rare.  Amanita  phalloides  does  not  produce 
it.  Animal  tests  following  Hockauf's  cases  Avere  negative.  Kobert 
says  the  fresh  extract  is  very  variable.  Allen  (California)  reports 
G.  esculenta  plentiful  there  and  one  of  the  best  edibles,  but  that 
it  should  be  let  alone.  In  Michigan  it  begins  to  appear  on  the  edge 
of  melting  snow  banks  even  as  early  as  mid-March  and  I  have  seen 
a  small  fall  crop  in  northern  Ontario  in  September.  It  is  common 
about  Port  Huron  and  is  eagerly  sought  and  even  sold  in  the 
markets.  Warren  and  Peck  (letters)  and  Dearness'^'*  report  a  num- 
ber of  illnesses  and  at  least  one  fatality  due  to  Gyromitra.  In  the 
cases  of  Dearness  the  family  were  made  ill  after  eating  of  the 
warmed-over  cooking.  Coma  and  death  of  one  adult  came  on  the 
fourth  day.  In  the  Michigan  cases  there  were  two  groups  of  nine 
people  each  who  ate,  with  two  illnesses  in  each  group.  Symptoms 
came  on  in  about  six  liours.  Very  violent  vomiting  and  diarrhea, 
with  much  weakness  and  fear  were  the  chief  symptoms.  Heart 
action  was  good.  The  acute  illness  lasted  thirty-six  hours,  inabil- 
ity to  take  food  three  days,  and  recovery  required  about  live  days. 
"No  other  ill  etfects  except  that  they  don't  want  any  more  Gyromi- 
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tras.''  The  fungi  were  fresh  and  prepared  as  often  before — and 
since.  Warren  says,  "I  know  they  may  contain  some  kind  of  poison 
that  ailects  some  people  at  certain  times." 

Ford^^  has  examined  specimens  of  G.  vsciiknta  from  Massa- 
chusetts. He  found  them  entirely  negative  and  harmless  in  every 
method  of  testing  on  guinea  pigs,  rabbits  and  the  frog's  heart. 

CONCLUSIONS   AND   SUMMARY 

Because  of  the  growth  of  jiojiular  interest  in  the  study  of  the 
mushrooms  and  toadstools,  both  as  a  "fatr'  and  as  a  scientific  past- 
time,  and  because  of  the  influx  of  foreigners  accustomed  to  use 
fungi  for  food,  the  subject  of  mushroom  ]ioisoning  is  assuming 
increasing  imi)ortance  in  America. 

The  white  Amanita  or  Death-cup  iAiitdiiita  pliallo'nhs)  ami  its 
few  closely  related  species  are  responsible  for  at  least  nine-tenths  of 
all  fatal  cases  of  mushroom  poisoning.  In  illness  caused  by  this 
fungus  the  mortality  runs  very  high.  Symptoms  are  six  to  \vn 
hours  in  coming  on.  Suffering  is  extreme,  and  death  often  does 
not  occur  until  a  week  or  more  has  elapsed,  tliough  the  i-ourse  is 
quicker  in  children.  Thei-e  is  no  antidotal  treatment.  Clinical 
course  and  post-mortem  lindings  are  characteristic. 

The  \vhite  Amanita  group  contains  a  toxin  found  in  no  other 
fungi.  It  is  a  poison  whicli  causes  jirofound  degeiu'rative  changes 
in  the  intei-iial  oi-gans  and  in  tlie  cells  of  the  central  nervous 
systiMn. 

Tlie   white  Ainaiiitas  ai'c  easily   recojiiii/.ed   and   axoided. 

In  all  ciscs  oT  niusliiiioiii  inloxical  ion.  it  is  the  dnty  of  iiiiysiciaiis 
and  itf  Iriends  to  niakeexcry  elVoiM  to  learn  wiiether  oi'  not  A  imiiiitti 
jtliiilloidrs  lias  iieen  eaten  or  whetiier  some  less  dangt'fous  toad- 
stool is  causing  the  sickness.  Such  determination  is  important 
botli    in   detei-niining   li'eaiineni    and    especially    pr(»gnosis. 

The  yellow  Anninita  or  '"I'ly  l"'ungus."'  A  iiniiiiht  niiiscnrid.  is 
second  in  imjtortance.  It  is  much  less  poisonous.  It  |)roduces 
chai-acterist  ic  symptnnis  uidike  llmse  oi  A.  /ilnilloidi  s,  cdniing  nn 
in  three  hours  oi"  less,  showing  pr(un|>l  disturbance  of  the  ner\e 
centers,  ami  a  disease  of  shorter  course  and  lower  mortality,  'i'lie 
degenerali\e  changes  seen  in  I.  jilmlhiiili  s  inloxica  I  ions,  do  not 
occur.      It    lalal    lesults  occur,   this  (Mitcome   may   be  expected   early. 

A  lariie  pari  of  the  dist  uibances  produced  by  Ainiiiiita  ntusrnriu 
are   due    to    the   niuscaiin   constituent    ot    the   fungus.      This    poison 
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can  be  couuteracted  by  the  drug  atropin.  Hence  A.  musearki  in- 
toxication is  somewhat  amenable  to  treatment 

Physicians  should  be  able  to  distinguish  between  these  two  forms; 
of  poisoning.  Symptoms  are  not  always  definite  enough  to  be 
relied  upon,  and  specimens  of  the  mushroom  which  has  been  eaten 
should  be  identified.  Local  or  near-by  botanical  centers  are  always- 
glad  to  be  of  service  in  such  problems. 

A  number  of  minor  poisonous  species  of  mushrooms  (about 
twenty)  produce  sj'mptoms,  when  eaten,  which  reseniMe  the  action 
of  muscarin.  These  species  have  not  been  given  the  importance  and 
attention  which  they  deserve.  Thej^  usually  also  have  an  emetic 
action  which  prevents  fatal  consequences.  Some  of  them  are  violent 
gastro-intestinal  irritants  and  may  thus  add  gravity  to  the  illness. 
Deaths  from  them  are  almost  unknown  in  healthy  adults.  Deter- 
mination of  the  species  is  of  great  practical  and  scientific  import- 
ance, since  these  minor  cases  are  more  numerous  than  is  generally 
supposed. 

Phj^sicians  and  students  of  mycology  should  report  cases  in 
medical  or  botanical  journals.  Cases  reported  in  the  newspapers 
should  be  investigated. 

Species  closely  related  botanically  may  differ  very  widely  in 
poisonous  quality,  though  this  is  not  usual.  No  variety  should  be 
eaten  until  its  specific  name  has  been  determined  by  competent  au- 
thority. If  its  edible  qualities  are  not  known  or  are  in  dispute^ 
testing  should  proceed  cautiously.  The  eating  of  mixed  lots  is  to 
be  condemned  unless  the  user  positively  knows  the  reputation  of 
each  species  to  be  good.  Parboiling  is  a  partial  safeguard.  None 
but  clean,  fresh  specimens  should  be  used,  and  these  should  be 
thoroughly  cooked  and  indulged  in  only  in  moderation.  Most 
mushrooms  are  not  easily  digested.  Warmed-over  portions  are 
occasionally  found  to  have  developed  toxic  principles. 

Good  and  abundant  edible  varieties  are  common,  and  the  lover  of 
fungi  need  take  no  chances.  He  can  easily  acquire  a  personal 
edible  list,  and  can  add  new  species  to  it  as  his  knowledge  and 
experience  grow.  Scientific  mycology  should  precede  mycophagy 
and  increase  one's  Y>leasure  in  eating  fungi. 
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Latin.     It  contains  no  descriptions. 

COOKE,  M.  C.,  Handbook  of  British  Fungi.,  2  vol.,  1871.  With  full  descrip- 
tions of  species.  Not  as  helpful  as  either  Massee  or  Stevenson.  Illus- 
trations of  British  Fungi.  Eight  volumes  of  colored  plates  illustrating 
practically  all  the  Agarics  of  Great  Britain;  1,198  plates  in  all.  Necessary 
to  the  specialist. 

COOKP]  ET  Ql'ELET.  Clavis  Synoptica  Hynienoniycetum  Europacoruni. 
A  useful  little  book  with  brief  Latin  descriptions  of  the  Hymcnomycctes 
of   Europe,   arranged    in   the   form   of   a   pocket    manual. 

CONSTANTIN  ET  Dl'FOI'R.  Nouvelle  Flore  des  Champignons.  A  useful 
F'rench  book  for  beginners  -iTangcd  in  the  form  of  keys,  illustrated  by 
4,26;"),  diagramatic  line  dra'.^.rgs.  Mostly  llymenomycetes  which  arc 
known  in  France. 

"ENGLER  AND  PRANTL".  Die  Naturliche  Pnanzen-famillen.  The  volume 
containing  the  Basidiomycetes;  one  of  many  volumes  covering  an  outline 
of  the  whole  plant  kingdom  to  the  genera;  profusely  illustrated  witli  wood- 
cuts.     !ndispensal)ie   to   tlie   mycologist. 

FARLOW,  W.  G.,  nil)liograpliical  Index  n(  Nortli  Anuric-an  Fungi.  190r>. 
Giving  thi'  references  to  the  literal  lire  for  each  species;  only  \'n\.  I,  part 
I,  has  appoiired  to  date. 

FRIES,  ELI  AS  MAGNl'S.  Systema  .Mycologicum,  :?  vol.  Vt)l.  1.  contains 
Ihi"  Basidloiiiyeetes.  1S21.  Tills  volume  and  its  date  was  made  tlie  start- 
ing point  for  the  iionienclaturi'  of  tlie  .Xgarics  by  the  International  Con- 
gress iiiectiiig  at  RrUKsels,  1910.  EpicrislH  Systeiiiatis  Myrologici.  1S;!6:5S. 
An  extension  of  Vol.  I  of  Syst.  Myc.  with  changes  and  additional  Hpecies. 
.Monographia.  18.")7-6!{.  Being  a  series  of  nionograpliH  of  the  genera  of 
the  Agaricjiceae;  nearly  all  the  species  mentioned  in  this  work  are  lllus- 
trat<(l  by  colored  drawings  which  are  now  deposited  In  the  Royal  Museum 
at  Stockholm.  It  includes  only  Swedish  specleH,  but  the  descriptions  ure 
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followed  by  commentaries  and  are  invaluable  to  the  specialist.  Hymen- 
omycetes  Europaei,  1874.  This  is  one  of  the  most  important  and  funda- 
mental works  on  the  Basidomycetes  ever  published.  It  represents  the  ripe 
experience  and  best  judgment  of  the  master.  Sveriges  iitliga  och  giftiga 
Svam  par.,  1862-69.  A  volume  of  large  plates  with  colored  figures  of  the 
edible  and  poisonous  species  of  Scandinavia.  Icones,  1867-1884.  Two 
volumes  of  200  large  colored  plates  of  the  Basidiomycetes,  selected  from 
the  large  number  of  drawings  deposited  at  the  Museum  at  Stockholm. 
GIBSON,  W.  H.,  Our  Edible  Toadstools  and  Mushrooms,  1895.  (Ed.  new, 
1903.)  A  book  written  in  a  delightful  literary  vein,  containing  popular 
descriptions  and  discussions  of  some  forty  mushrooms;  well  illustrated 
with  colored  drawings. 
GILLET,  C.  C.  Les  Hymenomycetes,  1874.  A  manual  with  full  descrip- 
tions and  artificial  keys  to  all  the  Basidiomycetes  growing  in  France. 
Very  valuable.  Les  Champignons  de  France.  A  set  of  712  colored  plates 
accompanying  the  preceding  manual. 
HARD,  M.  E.,  Mushrooms  Edible  and  Otherwise,  1908.     A  popular  book  for 

the  beginner,  profusely  illustrated  with  photographs. 
HERBST,  WM.,  Fungal  Flora,  of  the  Lehigh  Valley,  Pa.,  1899.     This  book 

contains  descriptions   and   25   plates. 
HUSSEY,   Illustrations   of  British    Mycology,    1847-55. 
KARSTEN,    P.   A.,   Mycologia   Fennica,    4    vol.      Vol.    3 — Basidiomycetes.     A 

manual  of  the  flora  of  Finland. 
LINDBLAD,  M.  A.,  Svambok,  1902,  a  popular  manual  in  Swedish. 
MARSHALL,   NINA  L.,  The  Mushroom  Book,   1905.     "A  popular    guide    to 
the  identification  and  study  of  our  commoner  fungi,  with  special  emphasis 
on  the  edible  varieties."     With  photographs,  many  colored. 
MASSEE,   GEO.,   British    Fungous   Flora,   4   vol.   1892-95.     A   useful   manual 
for   the   English   reader,   but  deals  only  with    British    forms.      European 
Fungus  Flora;   Agaricaceae,  1902.     A  compilation  of  all  European  species 
of  Agarics  with  only  the  essential  characters  given   in  brief  description. 
Text  book  of  Fungi,  1906.     A  general  discussion  of  matters  of  interest  and 
importance  to  the  student  of  fungi,  mostly  of  others  than  Agarics. 
McILVAINE,   CHARLES,   One   Thousand   American   Fungi,    1900.     New   ed., 
1912.     A  valuable  compilation   of  descriptions  of  fungi   formerly  inacces- 
sible to  many.     The  last  edition  is  well  illustrated.     An  additional  value 
of  this  book  is  in  the  data  concerning  the  edibility  of  mushrooms  as  tested 
by  the  author. 
MICHAEL,  EDMUND,  Fiihrer  fiir  Pilzefreunde.     3  Vol.,  1903-05.     Containing 
in  all  307  beautifully  colored  plates  of  mushrooms,  unusually  true  to  nature 
cheap  and  very  helpful  to  the  beginner. 
MURRILL,   W.  A.,  Agaricaceae.     North  Amer.   Flora,  Vol.   9   et  al.,   1910. 
OUDEMANS,    C.    A.    J.    A.,    Revision    des    Champignons    dans    les    Pays-Bas, 
1893.     Vol.    I    contains   synopses   and   descriptions   of   Hymenomycetes    of 
Holland;  in  French. 
PATOUILLARD,    N.,    Tabulae    Analyticae     Fungorum,     1883-89.      A     critical 
study  of  many  species,  with  numerous  colored  figures;   invaluable  to  the 
specialist.     In  French.     Les    Hymenomycetes  d'Europe.  1887.     Deals    with 
the  general  anatomy  and  classification  of  the  higher  fungi. 
PERSOON,    C.    H.,    Synopsis    Methodica   Fungorum.    1801.     One   of   the   best 
early  efforts  to  place  the  classification  of  fungi  on  a  scientific  basis;    in 
some  groups  it  is  considered  by  some  as  more  fundamental  than  the  works 
of  Fries. 
QUELET,  L.,  Enchiridion  Fungorum,   1886.     A    manual,    in    Latin,    of    the 
species  found  in  Middle  Europe  and  France.     Les  Champignons  de  Jura 
et  des  Vosges,  1872.     Classification  and  descriptions   of  some  700   species 
found  in  the  mountainous  regions  of  eastern  France. 
RICKEN,  A.,  Die  Bliitterpilze   (Agaricaceae).     A  manual,  in  German,  of  the 
Flora    of    Germany,  with   excellent    modern    descriptions,    and    profusely 
illustrated   by   colored   plates.     Appearing   in   parts;    1910-16.     One   of  the 
most   useful   and   complete   works    of    its    kind,    giving    the    microscopic 
characters   of  most   species.     Invaluable   to  the    student. 
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SACCARDO,  P.  A.,  Sylloge  Fungorum.  A  work  of  huge  scope  including 
descriptions,  in  Latin,  of  all  known  species  of  the  world,  1882 — .  It  com- 
prises to  the  present  22  volumes;  Vol.  V,  and  parts  of  later  volumes,  deal 
with  Agarics. 

SCHROETER,  J.,  Die  Pilze  Schlesiens,  18S9.  A  manual  with  full  descrip- 
tions of  the  Agarics  indigenous  to  Silesia. 

SCHWEINITZ,  L.  de.   Synopsis  Fungorum. 

SECRETAN,  L.,  Monographie  Suisse,  1833,  3  vol.  Descriptions  and  classifi- 
cation of  fungi  growing  in  Switzerland. 

SMITH,  W.  G.,  Synopsis  of  the  British  Basidiomycetes.  Brief  diagnoses 
and  sketches  of  all  Agarics  of  Great  Britain;   spore-size  not  given. 

STEVENSON,  REV.  JOHN,  British  Fungi,  2  vol.,  1886.  A  manual  of  the 
British  Hymenomycetes,  whose  descriptions  are  largely  those  of  Fries. 
Very  useful  to  the  student  who  reads  only  English.  The  same  descrip- 
tions of  many  species  are  also  found  in  Mcllvaine. 

SWANTON,  E.  W.,  Fungi  and  How  to  Know  Them,  1909.  A  book  for  the 
beginner  dealing  in  a  popular  way  with  all  fungi,  as  well  as  Agarics; 
profusely  illustrated  with  colored  figures  and  cuts  in  black  and  white. 
The  beginner  will   find   it   useful. 

TAYLOR,  THOMAS,  Student  Hand-book  of  Mushrooms  of  America,  1897. 
A  series  of  fine  pamphlets  bound  in  book-form,  with  14  colored  plates 
dealing  with  a  few  common  edible  and  poisonous  mushrooms. 

UNDERWOOD,  L.  M.,  Moulds,  Mildews  and  Mushrooms,  1899.  A  small,  com- 
pact text-book  on  the  classification  of  fungi,  with  keys  to  families  and 
genera,  good  bibliographies  and  explanatory  notes  on  families;  invaluable 
to  the  student  who  reads  only  English. 

VITTADINI,  Descriz.  dei  Funghi  Mangerecci  e  velnosi  d'ltalia.  Milan,  1835. 
A   carefully   written   work   of  the   mushrooms   of   Italy. 

WINTER,  GEO.,  Die  Pilze  Deutschlands,  Oesterreichs  und  der  Schweiz.  A 
manual  of  the  flora  of  the  Basidiomycetes  of  Germany,  Austria  and 
Switzerland,  with  full  descriptions;  it  is  Vol.  I,  Part  I,  of  Rabenhorst's 
Kryptogamen  Flora. 

(l!)        .T()IJ£NAI,.S    OF    MV<"(»I,(t(;V    ('((.Vsn.TKn 

(For  special  papers  in  other  journals,  see   (C)   and  text) 

ANNALES  MVCOLOGICI.  Entirely  devoted  to  fungi;  articles  are  printed 
in  various  languages. 

BULLETIN  I)K  LA  SOflETE  MVCOLOGIQUE  DE  FRANCE.  Entirely  de- 
voted to  fungi;   in  French.     Started  in   18S.o. 

BULLETIN  OF  THE  TORREV  BOTANICAL  CLUB.  Containing  some 
papers  on  fungi,  especially  the  descriptions  of  new  species  by  Dr.  Peck 
of  such  as  were  sent  to  him  from  outside  of  New  York  State;  an  American 
Journal. 

GREVILLEA.  Published  in  England  from  1892  to  1894.  Devoted  to  Cryp- 
togamic  Botany  and  its  litf-rature;  contains  descriptions  of  the  species  in 
Cooke's  Illustrations.     Includes  many  references  to  American  si>ocies. 

HFvDWlGIA.  A  German  journal  dealing  witii  Cryptogamic  Botany;  1852  to 
the  present. 

JOURNAL  OF  MYCOLOGY.  An  American  journal  devoted  to  fungi,  super- 
ceded  by   Mycologia.      1885-1908. 

MYCOLO(JL\.  Started  in  1909;  devoted  to  mycology;  published  by  the  New 
York    H(tlaiiical   Garden. 

MV("()LO{JICAL  BILLETIN.  A  popular  journal  for  the  beginner  which  had 
a   l)rief  exislenre  <luriiig   four  and   one  liall'   volunn-s. 

MVCOLOGICAL  NOTES.  Published  privately  by  C.  G.  Lloyd  since  1898. 
Devoted  tf)  rriticjil  notes  and  synopses  of  the  higher  fungi. 

REVUE  MYCOLOCJICiUE.  A  French  journal  for  niveologlsts.  started  in 
1X79. 

RHODORA.  Published  by  llie  New  England  Boiaiiical  Club.  Contains  arti- 
cles on    fungi    of   New    England. 

TORREYA.  Published  hy  the  Torrey  Botanical  Club.  .New  York  City.  Con- 
taining occasional    papers  on   Agarics,   beginning    1901. 
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(C)        STATE    REPORTS^    FLORAS^    KEYS,    LISTS^    ETC. 

ATKINSON,  G.  P.,  and  STONEMAN,  BERTHA,  Key  to  the  Genera  of  Hymen- 

omycetes.     Ithaca,  N.  Y. 
BRADY,  W.  A.,  A  Partial  List  of  the  Fungi  of  Wisconsin:      Geol.  of  Wis., 

Vol.  I,  p.  396,  1883.     (Includes  218  species  of  Basidiomycetes.) 
BURLINGHAM,    GERTRUDE    S.,    Some   Lactarii    from   Wyndham    Co.,   Vt.: 
Bull.  Torr.  Bot.  Club,  Vol.  34,  1907.      (Contains  a  sj^nopsis,  list  and  new- 
species.) 
BURT,  E.  A.,  Key  to  the  Genera  of  the  Basidiomycetes  of  Vermont:     Con- 

trib.  to  the  Bot.  of  Vt.,  VI,  1899. 
CLEMENTS,  F.   C,  Minnesota  Mushrooms:      Geol.   and  Nat.   Hist.   Surv.  of 
Minn.     Minn.  Plant   Studies,  IV,  1910.      (Published  in  book  form  for  use 
in  schools  with   descriptions  and  keys;    profusely   illustrated  with   photo- 
graphs.) 
CURTIS,  M.  A.,   Catalogue  of  the  plants  of  North  Carolina,  Raleigh,  1867. 
EARLE,  F.   S.,    (collaborator).  Plant  Life  of  Albama:     U.  S.  Dept.  of  Agr., 
Nat.  Herbarium,  Vol.  6,  p.  150,  1901,    (including  a  full  list  of  the  fungi 
reported  from  Alabama).    The  Genera  of  North  American  Gill  Fungi:  Bull. 
New  York  Botanical  Garden,  Vol.  5,  p.  373,  1908.     (Keys  and  descriptions 
of  genera,  classified  according  to  the  rule  of  priority.)      Keys  to  species 
of  various  genera:      Torreya,  Vol.   2,    (Russula,   Hygrophorus,   etc.). 
FARLOW,  W.  G.,  List  of  Fungi  found  in  the  vicinity  of  Boston:    Bui.  Bus- 

sey  Institution,  I,  p.  430,  1876;    II,  p.   224,  1878. 
FROST,  C.  C,  Further  enumeration  of  New  England  Fungi:     Proceed.     Soc. 

Nat.  Hist.  Boston,  Vol.  XII,  p.  77,  1869. 
GLATFELTER,  N.  M.,  Preliminary  list  of  higher  Fungi,  etc.:      Acad.   ScL 

of  St.   Louis,  Vol.  XVI,  No.   4,  p.   33,   1906. 
HESS  AND  VANDAVERT,  Basidiomycetes  of  Central  Iowa:     Proceed.    Iowa 

Acad.    Sci.,    Vol.    7,    p.    183. 
KAUFFMAN,  C.  H.,  Michigan  Fungi:      Seventh  Ann.  Rep.  Mich.  Acad.  Sci., 
p.  64,  1905.     Unreported  Michigan  Fungi:    Eighth  Ann.  Rep.  Mich.  Acad. 
Sci.,  p.   26,  1906.     Ibid:    Ninth  Ann.   Rep.,  p.   83,   1907.    Ibid:    Tenth  Ann. 
Rep.,  p.  63,   1908.     Ibid:    Eleventh  Ann.  Rep.,  p.  55,  1909.     Ibid:    Twelfth 
Ann.  Rep.,  p.  99,   1910.     Ibid:    Thirteenth  Ann.  Rep.,  p.  215,  1911. 
LONGYEAR,    B.    0.,   A   preliminary   list   of   the    Saprophytic   Fleshy   Fungi 
known  to  occur  in  Michigan:   Fourth  Rep.  Mich.  Acad.   Sci.,  p.  113,  1904. 
List  of  saprophytic  Fungi:    Rep.  of  Sec.  to  State  Board  Agr.,  1898. 
MACBRIDE,  T.  H.,  The  saprophytic  fungi  of  Eastern  Iowa:     Bull.  Tab.  Nat. 
Hist.   State  Univ.  of  Iowa,  Vol.  I,  p.  30,  1888.     Ibid:    p.   181,  1890.     Ibid: 
p.  196,  1890. 
MOFFATT,  W.  S.,  The  higher  fungi  of  the  Chicago  Region:     Nat.  Hist.  Surv. 
of   Chicago   Acad.    Sci.,    Bull.   VII,    part    1,    p.    1,    1909.      Descriptions    and 
24  photo  plates;    including  360  species  of  Basidiomycetes. 
McKAY,   A.   H..   Fungi   of  Nova   Scotia;    a   preliminary   list:      Proceed,    and 
Trans.  Nova  Scot.   Inst.   Sci.,  Vol.  XI,  part  1,  p.   125,   1904.     Includes  284 
species  of  Basidiomycetes. 
MILLSPAUGH   and    NUTTALL,    Flora    of   West   Virginia:      Field     Columb. 

Mus.,  Bot.  Ser.  I,  p.  60,  1896. 
MORGAN,  A.  P.,  The  Mycologic  Flora  of  the  Miami  Valley.  Ohio:  Journ. 
Cinn.  Soc.  Nat.  Hist.,  Vol.  6,  p.  54-81,  97-115,  173-199.  With  descriptions 
and  six  plates. 
PECK,  CHAS.  H.,  New  York  State  Mus.  Reports,  published  in  the  Annual 
Reports  of  the  New  York  State  Museum  of  Nat.  Hist.,  and  also  separately 
as  Reports  27-54  consecutively,  afterwards  as  Bulletins  until  1912  when 
Dr.  Peck  retired.  The  reports  of  Peck  as  State  Botanist  from  1870-1912, 
include  plants  of  all  groups,  but  the  greater  portion  is  devoted  to  lists 
of  fungi  found  in  New  York  State,  to  descriptions  of  new  species,  and  to 
synopses  of  many  of  the  genera  of  Agarics.  See  also  bibliography  of  each 
genus.  Fungi  of  Maryland:  New  York  State  Mus.  Rep.  44,  1891.  A  list 
prepared  by  Mary  E.  Banning  of  Baltimore  and  including  about  100  Agarics. 
REDDICK,  D..  A  preliminary  list  of  the  Hymenomycetes  of  Indiana:  Dept. 
of  Geol.  and  Nat.  Resources  of  Ind.,  Rep.  32,  p.  1193,  1907.  A  list  includ- 
ing 88  Agarics. 
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SPRAGUE,  C.  J.,  Contributions  to  New  England  Mycology:      Proceed.  Bost. 

See.  Nat.  Hist..  Vol.  5.  p.  325,  1856;   Vol.  6.  p.  315.  1859. 
STOVER,  W.  G..  The  Agaricaceae  of  Ohio:     Proceed.    Ohio  State  Acad.  Sci.. 

Vol.  V.  part  IX,  p.  462,  1912.     Keys  to  the  genera  and  species;   comprising 

540  species  without  descriptions. 
UNDERWOOD,  L.  M.,  Report  of  the  Botanical  Division  of  the  Indiana  State 

Biological  Survey:      Proceed.  Ind.  Acad.  Sci.,  p.  13.  1894;    p.  144.  1895;   p. 

171.  1896. 
VAN  HOOK.  J.  M..  Indiana  Fungi:      Proceed.  Ind.  Acad.  Sci.,  p.  205.  1910; 

p.  347,  1911.     Includes  list  of  347  Basidiomycetes. 
WEBBER.  H.  J..  Catalogue  of  the  Flora  of  Nebraska:  Rep.  Neb.  State  Board 

Agric,   p.   37,   1890. 
WHITE.  E.  A..  Hymeniales  of  Connecticut:    Conn.  State  Geol.  and  Nat.  Hist. 

Surv.  Bull.  3.  1905;   15.  1910.     Contain  lists,  keys  to  species  and  a  few  de- 
scriptions;  illustrated  with  photographs  of  28  and  39  plates  respectively. 

Reference  to  433  species  of  Basidiomycetes. 

(d)       MISCELLAXEOI  S   hooks.    r.VMrilLETS,   TAPERS,    ETC. 

ARTHUR.  J.  C.  Three  edible  toadstools:     Purdue  Univ.  Agr.  Exp.  Sta..  Bull. 

No.  98.  1904. 
ATKINSON,   G.  F..  and   SHORE.   R.  B.     Mushroom   growing  for  amateurs: 

Cornell  Univ.  Agr.  Exp.  Sta.,  Bull.  227.  1905.     Mushrooms:    Ibid.  Bull.  168. 

1899. 
BADHAM.  C.  D.,  A  Treatise  on  esculent  funguses,  1847.      (A  British  book. 

with   21   colored   plates.) 
BATES,  Mushrooms — poisonous  Amanitas,  harmless  Agarics    (directions  for 

cultivation):     Amer.  Florist,  Vol.  II,  1896. 
BEACH,   S.  A.,  Mushrooms  as  a  Greenhouse  Crop:      N.  Y.   State  Agr.  Exp. 

Sta..   Bull.   88,   1895. 
BIFFEN,   R.   H.,  On   the  biologv  of  CoUiibia    vrlutipes:     Jour.    Linn.     Soc, 

Vol.  34,  p.  147. 
BRITZELMAYR,  M.,  Materialen  zur  Beschreibung  der  Hvmenomvceten:   Bot. 

Centralblatt,  Vol.   53-54,   p.   33,   65  and   97,   1893;    Vol.   62-63,   p".   273,   1895; 

Vol.   71-72,  p.   49,   1897.      (Brief  critical  notes  on   European   Agarics,   with 

spore  size.)     Revision  der  Diagnosen  zu  den  von  Britzelniayr.  aufgestollten 

Hymen.   Arten.,   Bot.   Centralblatt,  Vol.   75-76.   p.   129.   169.  203,   1898;    Vol. 

77-78.  p.  356,  395.  433.  1899;  Vol.  79-80,  p.  57.  116,  1899.     (Full  description 

of  the  species  described  as  new.) 
BULLER.  A.  H.  K..   Researches  on  Fungi,   etc.,   1909,    (a  valuable  study  of 

spore  expulsion  in  Coprinus,  etc.). 
BULLETIN,    Boston    Mycolog.    Club.    1897.    ♦    *    •    (small    pamphlets   giving 

directions  to  amateurs,   with    brief  descriptions   of   the    species    of    some 

genera). 
BL'RECK,    A..    Notes   on    enemies   of   mushrooms   and    on    experiments   with 

Remedies:      U.  S.   Dept.  of  Agr..  Entomol..  32-35. 
BURT,    E.   A..   Collecting   and    preparing   Heshv    fungi     for    the    herbarium: 
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breviation, e.  g.  Fr.,  which  refers  to  the  person  who  named  the 
species.  According  to  the  rule  established  by  the  International 
Congress  at  Brussels  in  1910,  no  names  are  to  be  considered  valid 
in  the  case  of  the  Agarics,  earlier  than  those  published  in  the 
Systema  Mycologica  of  Fries,  1821-1832.  In  case  the  name  was 
used  for  the  same  species  by  someone  before  Fries,  reference  may 
be  made  to  it  thus:    Fr.  (ex.  Pers.). 

AUTHORS    OF    AGARICS 

A.  &  S Albertini  and  Schweinitz. 

Atk Atkinson,   Geo.  F.    (U.    S.). 

B.  &  C Berkeley  and  Curtis. 

B.  &  Br Berkeley  and  Broome. 

Bann Banning,  Mary  E.    (U.  S.). 

Barla Barla,  J.  B.   (France). 

Batsch Batscli,  Augustus    ( German ) . 

Beards *Beardslee,  H.  C.    (U.  S.). 

Berk Berkeley,  Rev.  J.  M.   (England). 

Bolt Bolton,  James    ( Canada) . 

Bond *Boudier,  E.  (Prance). 

Bosc Bosc,  Louis    (U.  S.). 

Bres *Bresadola,  Abbe  J.    (Austria). 

Britz *Britzelmayr,  Max   (Germany), 

Bull Bulliard,   Pierre    (France). 

Burl *Burlingham,  Gertrude  S.    (U.  S.). 

Cke Cooke,  M.   C.    (England). 

Clem *Clements,  F.  C.   (U.  S.). 

Curt Curtis,  Rev.  M.  A.  (U.  S.). 

D.  C DeCandolle,  Augustin  P.   (Switzerland). 

E.  &  E Ellis  and  Everhart. 

Earle *Earle,  F.   S.    (U.   S.). 

Ell Ellis,  J.  B.    (U.  S.). 

Fr Fries,  Elias  Magnus    (Sweden). 

Frost Frost,  Charles  C.   (U.  S.). 

Gill Gillet,  C.  C.  (France) . 

Henn Hennings,  Paul  (Germany). 

Herbst Herbst,  Wm.   (U.  S.). 

Kalchb Kalchbreuner,  Karoly    (Hungary). 

Karst *Karsten,  P.  A.  (Finland). 

Kauff *Kauffman,  C.  H.  (U.  S.). 

Kromb Krombholz     (Germany). 

L.  or  Linn Linneaus,  Carl  von    (Sweden). 

Lev Leveille,  Joseph  H.  (France).  [ 

Lindb Lindblad,  M.  A.    (Sweden). 

Lloyd *Lloyd,  C.  G.  (U.  S.). 

Longyear *Longyear,  B.  0.  (U.  S.). 

Maire *Maire,  Rene   (France) . 


AUTHORITIES  AND  ABBREVIATIONS  877 

Mass Massee,   Geo.    ( England ) . 

Mont Montagne,   Camille    ( France ) . 

Morg Morgan.  A.  P.  (U.  S.). 

Murr *Murrill,  Wm.   E.    (U.   S.). 

Pat *Patouillartl.  N.    (France). 

Pers Persoon,  Christian  Hendrick  (Europe). 

Pk Peck,  Charles  Horton    (C.   S.). 

Q.  &  S Quelet  and  Schulzcr. 

Quel Quelet,  L.   (France). 

Rav Ravenel,  W.   H.    (U.   S.). 

Ricken *Ricken,   Rev.   Adelbert    (Germany). 

Rom .' *Roniell.    Lars    ( Sweden ) . 

Roze Roze,    Ernest    ( France » . 

Sace *Saccardo,  P.  A.    ( Italy) . 

Schaeff Schaeffer,  Jacobi  C.    (Germany). 

Schroet Schroeter.  Julius    (Germany). 

Schw Schweinitz,  Rev.  Louis  David  de  (U.  S.). 

Schulz Schulzer,  von  Muggenberg    (Europe). 

Scop Scopoli,  Giovanni  A.   ( Italy ) . 

Sec Secretan    ( Switzerland ) . 

Smith Smith,  W.   G.    ( England ). 

Sow Sowerby,  James    (England). 

Vahl Vahl.  INIartin    (Norway). 

Vitt Vittadini,  Carlo     (Italy). 

Those  names  which  are  starred  are  living  mycologists. 


MISCELLANEOUS    .VIU'.KKVI  A'lHtXS 
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GLOSSARY 

ABEKKANT,  (lifferinj;  from  a  ceitaiu  species,  genus,  etc,  in  some 

resj)ecrs.  but  not  easily  placed  in  another  species,  genus,  etc. 
ABNORMAL,  (of  a  specimen),  not  properly  developed. 
AB0RT1\'E,  (of  a  fiiiit-body  or  its  parts),  not  perfect  or  entirely 

lacking. 
ABRTPT,  (uf  a  stem),  terminating  suddvnly. 

ABRUPTLY-BULBOUS,  (of  the  bulb  of  a  stem  ),  not  rounded  above. 
ACK'ULAR,  (of  a  stem  or  cystidia  i.  hi-jstlc  shapiMJ.  very  slender. 
ACICULATE,  same  as  acicular. 
ACRID,   (of  the  taste  of  a  mushroom  or  its  juices  i,  biting  on  the 

tongue. 
ACI'MINATK,    (of  cystidia.  or  the  ends  of  a  lamella),  gradually 

narrowed  to  a  point. 
ACUTE,  (of  cystidia  or  the  edge  of  the  gills »,  pointeil ;  k-ss  than  a 

right-angle;  sharp-edged;  not  prolonged. 
ADXATE.  (of  gills),  .see  Fig.  1.  l' ;  also  ((»f  tlic  pellicle,  scales,  etc.), 

not  capable  of  being  peeled  off  oi*  easily  detached. 
ADNEXEI),  (of  gills),  see  Fig.  1,  4,  narrowly  attached  to  the  stem. 
AFFINITY,   (of  a  species,  genus,  etc.),  closely  related  by  natural 

characters. 
AERUCINOSE,  (colon,  verdigris  gn-en. 
AERl 'Ci  1  X(  )rs.  same  as  aeniginosc. 
A<  ;<  !LI  Tl  .XATi;,    I  of    lil»rils.    haii's,   etc.).   as    il    glued    together    in 

tillts. 
A<  I<  ;!{!■;<  I. \TF.  cliiwded  close  logeilier. 
AM-A.\'r(>li».    I  of  spoicsi.  s;iiisage  shaped. 
Al  J  J  A<  '!•;<  US.  I  odor  ) ,  like  (  mi  ions  or  garlic. 

ALI 'TACFi  )l  S.  icoloi-i.  light  U'alher  coloretl  ;  isabeiline:  pale  tan. 
A  L\'  i;<  >LA'ri].    I  of  I  he  sin  lace  of  pi  lens  or  stem  i  .  ii(H'ply   pit  ted. 
AM  Hl<  II '( US,    (of  a  species,  genus,  etc.),  doulMliil  as   lo   iis   place 

in  classiticat  ion. 
.\  .M  ^  <  I  I  »A  LI  M  ].  (  inlor  ur  taste  I .  liki-  t  lia!  oj'  pcacji  nv  clicii  y  stones, 

clierr\  bark,  etc. 
A  N.\  iJ  M  I(  M 'S,   similar    in    I'min.    sifnclnrc   or   a|>|M':i  ra  ncc.    Inn    not 

necessarily   rcla(ci|    to. 
.\  X.\ST<  ».M(  KS|  X(  i,     (of    gills,    ridges,    wrinkles.    I'Ic.i.    «onnecling 

crosswise,  so  as  lo  foian  angular  areas  or  pits  boiiinlcd  b\    (he  con- 
ned ing  gills,  etc. 
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ANGULAK,   (of  spores),  not  regular  in  outline,  not  rounded;   (of 

scales  or  pileusi,  when  formed  by  cracking  of  cuticle,  etc. 
A^XXULATE,  (of  stem),  bearing  an  annulus. 
ANNULAR,  (of  remains  of  veil  on  stem),  resembling  a  ring. 
ANNULUS,  the  encircling  band  or  curtain  on  the  stem,  resulting 

from  the  loosening  of  the  inner  veil  from  the  margin  of  the  pileus. 

See  Fig.  2,  5. 
ANOMALOUS,  deviating  from  the  general  rule. 
ANTERIOR,   (of  gills),  the  end  of  the  gills  at  the  margin  of  the 

pileus;  in  front. 
APICAL,   (of  stem),  the  portion  near  the  pileus;  referring  to  the 

apex. 
APICULUS,  (of  spores),  the  short,  often  sharp  papilla  at  one  end 

of  a  spore,  by  which  it  was  attached  to  the  sterigma. 
APICULATE,  provided  with  an  apiculus. 
APPENDICULATE,   (of  margin  of  pileus),  hung  with  fragments 

of  the  veil. 
APPLANATE,  (of  i)ileus),  flattened  out  or  horizontally  expanded. 
APPRESSED,  (of  scales,  fibrils,  hairs,  etc.),  closely  flattened  down; 

same  as  adpressed. 
APPROXIMATE,  (of  gills),  free  from  but  approaching  the  stem; 

closely;  not  remote. 
ARACHNOID,   (of  the  partial  veil),  cobweb-like. 
ARCUATE,  (of  gills  or  margin  of  pileus),  curved  like  a  bow. 
ARCUATE-DECURRENT,  (of  gills),  extending  down  the  stem. 
AREOLATE,  (of  surface  of  pileus  or  stem),  arranged  in  little  areas. 
ARGILLACEOUS,   (color),  clay  color,  resembling  ochraceous-cina- 

mon-brown. 
ARID,  (of  gills),  dry,  somewhat  parchment-like. 
AROMATIC,  (odor),  of  an  agreeable  aroma,  reminding  of  drugs. 
ASCENDING,   (of  gills),  in  the  case  of  a  conical-shaped  or  unex- 

panded  pileus. 
ASTRINGENT,     (taste),    causing    more    or    less    contraction    or 

''pucker"  of  mouth  membranes. 
ATOM  ATE,  (surface  of  pileus  or  stem),  covered  with  minute,  shin- 
ing, point-like  ])articles. 
ATTENUATE,  (of  stem),  gradually  narrowed  and  thinner. 
AURANTIACOUS,  (color),  of  an  orange  color. 
AUREOUS,  (color),  golden-yelloAv,  reddish-yellow. 
AXIS,  (of  stem),  the  central,  interior  portion. 
AZONATE,  (of  surface  of  pileus),  not  zoned. 
BASAL,  (of  stem),  at  the  lower  end. 
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BASIDIOMYCETES.  see  page  26. 

BASIDIUM,    (of  gills  I,  oue  of  the  large  cells  which  collectively 

compose  the  hymeiiium  and  which  bear  each  four  spores. 
BEADED,  (of  gills j,  applied  to  the  row  of  drops  exuding  from  the 

edge  of  gills. 
BEHIXD,  (of  gills),  toward  the  stem. 
BI — ,  of  two,  or  twice.    "^ 

BIBULOrS.  (of  surface  of  jdleusi,  capable  of  absorbing  moisture. 
BIFUKCATE,  (of  gills  i,  forking  by  two's. 
BISTKE,  (color),  blackish-brown. 
BIOLOGY,  the  science  of  living  organisms. 
BIOLOGICAL,  concerning  the  life  of  plants  or  animals. 
BLOOM,  (of  pileus  or  stem  ),  a  minutely  velvety  surface, 
BROAD,  (of  gills),  a  relative  term.  op]»osed  to  narrow;  determined 

by  experience. 
BUFF,  (color j,  pale  creamy-gray. 

BTLBOUS,   (of  stem),  enlarged  at  base.     (See  also  "abruptly-bul- 
bous'', clavate-bulbous  and  ronnd-bulbous.  i 
BULBILLATE,  (of  stem),  provided  with  a  small  or  obscure  bulb. 
P.rLLATE,  (of  i.ileus).  with  a  ronnded  knob. 
BVvSJSOlD,  (of  mycelium),  the  condition  when  fine  filaments  spread 

from  the  base  of  the  stem  or  Iruit-body  over  the  substratum. 
CAFSIorS.    (color),  pale  bluish-gray. 

CAl^Sl'ITOSE,  aggregated  in  tufts  but  not  grown  tugeilier. 
CAMl'ANULATE,  (of  pileus ),  bell-shaped  or  similar. 
GANALKTLATE,  (of  stemi,  furrowed  (.r  fluted. 
CANDIDOLS,   (color),  shining-wliile. 
CANESCENT,  (surface),  covered  with  lioary  down. 
( "A  r.  the  pileus. 

CAriLLAK^'.  loi'  sieni  i,  linir-  like. 

CAI'rrATI],  (of  cystidia  i.  with  a  minute  knob  at  (he  taiieiing  apf\. 
GAI\l'.(K\A<'ForS.   ((»f  tissuei,  of  the  te.xture  of  charcoal. 
('AKIN'ATIO,  ((d'  s|tores),  furnished  with  a  keel,  boat-shaped. 
GAKNEOrS,  (of  tramai,  (leshy. 
CAlvTl  L.\G  I  N(  MS.     lol     sleiu.    coitex      or     cuticlei.      loULih  l>ri  1 1  le. 

Iiicakin^  wit  h  a  snap. 
( '.\  r  Lh  ■(  U.nl   S,   <ir(»wiiig  on    iHrliaccoiis  stems. 
CI'JJ..    (of    rnn;^ii.    the    livin;:.    |ii  «iiii|ila>niic    units    into    which    thr 

mycelium  and   hy|iliac  are  di\ided. 

("i:K.\('i:()rs.  wa.\\. 

< 'JlKIir. K<  )SI',.    lot'  surface  <»!'  jdh'Usi.  convoluted   like  a   brain. 
( "II  L.\  .M  ^  I  X  )Sr(  H{i;s.    iser  secondary  s|ioresi.  thick  walled   spores 
de\ cloiK-il   liMun  liNpiiaf  tint    noi   on   liasidia. 
Ill 
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CINEREOUS,  (color),  ashy-gray. 

CINNABAR,  (color),  Vermillion,  red. 

CINNAMON,  (color),  ciiinamou-brown. 

CIRCUMSCISSILE,  (of  volva).     See  page  593. 

CITRINE,  leiiiou-yellow. 

CLAVATE,  (of  stem),  thickened  toward  base,  like  a  club;  (of 
basidia  and  cystidia),  thickened  at  apex,  club-shaped. 

CLAVATE-BULBOUS,  (of  stem),  with  a  bulb  which  tapers  gradu- 
ally upwards. 

CLAY-COLOR,  argillaceous. 

CLOSE,  (of  gills),  halfway  between  crowded  and  subdistant;  a  rela- 
tive term. 

COBWEBBY,  (of  veil),  composed  of  threads  fine  as  those  of  a  cob- 
web. 

COCHLEATE,  (of  pileus),  twisted  like  a  shell. 

COERULEOUS,  (color),  sky-blue. 

COHERENT,  (of  stems),  grown  together. 

COMPRESSED,   (of  stem),  flattened  lengthwise. 

CONCAVE, (of  pileus),  round-depressed  like  a  bowl. 

CONCENTRIC,  (of  zonation,  etc.),  rings  or  zones  within  one  an- 
other in  a  series. 

CONCHATE,  (of  pileus),  resembling  an  oyster  shell  in  shape. 

CONCOLOR,  (of  gills  and  stem),  when  of  the  same  color  as  the 
pileus. 

CONCOLOROUS,  same  as  concolor. 

CONFLUENT,  (of  flesh  of  stem),  continuous  witli  trama  of  pileus 
and  of  similar  texture. 

CONGLOBATE,  (of  base  of  stems),  collected  into  a  fleshy  mass. 

CONIDIUM,  (see  secondary  spores),  thin-walled  spores  developed 
on  mycelium  or  on  the  hyphae  of  the  fruit-body. 

CONIDIA,  i)lural  of  conidium. 

CONIDIAL,  relating  to  conidia. 

CONIDIOPHORE,  the  specialized  liypha  bearing  a  conidium. 

CONIFER,  mostly  evergreen  trees  bearing  cones. 

CONIFEROUS,  said  of  forests  or  wood  of  conifer  trees. 

CONNATE,  (of  stems),  grown  together. 

CONNIVENT,  (of  margin  of  pileus),  converging  on  the  stem. 

CONSISTENCY,  the  firmness,  density  or  solidity  of  the  tissues 
which  compose  the  parts  of  the  fruit-body. 

CONTEXT,  the  trama. 

CONTINUOUS,  (of  stem),  same  as  confluent. 

vCONVEX,  (of  pileus),  reguh\rly  rounded,  broadlj-  obtuse,  etc. 
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COX\'EXO-l*LANE.     (of    i)ileiis),    thanging    from    convex    when 

youiijfei-  to  Hat  when  exj)an(le<l. 
CO^'^'EX-EXPANI)^]I),    (of  pilensi,  chan«iin<i    from    convex    and 

tendin*;  towards  plane;  the  marjiin  often  remaining;  decnrved. 
COXVIOKOEXT,  (of  trama  of"gillsi,  in  sertion  the  hyphae  are  seen 

to  turn  inwards  to  a  median  line. 
COXVOLt'TE,  same  as  cerebrose. 
CORIACEOUS,  of  a   leathery   textnre. 
CORXEOl'S.  of  a  horny  texture. 
CORRCCJATE,   isurfacei,  coarsely  wrinUle.l. 
CORTEX,  (of  stem),  the  outer,  denser  rind. 
CORTICAL,  referring  to  the  cortex. 
CORTICATE.  p(»ssessing  a  cortex. 
CORTIXA.   the   inner  or   paitial    \(m1    in   some  genera   of   Agarics, 

the  structure  of  which  is  cobwebby. 
CORTIXATE.  provided  with  a  cortina,  or  (of  stem)  covered  by  the 

threads  f)f  tlie  cortina. 
COSTATE.  (of  gills,  etc.  i ,  veined  or  ribl)e(l. 

COTTONY,  (of  surface),  covei-cd  by  a  soft  cotton  like  substance. 
CREXATE,  (of  edge  of  gills  or  mai-gin  of  pileus),  scallope«l. 
CHENTLATE.  very  tinely  crenate. 
CKl'7rACEOrS,  (of  color  or  consistency j,  like  chalk. 
CRISPED,  (of  gills),  finely  wavy. 

CK<  )\\'l  >Ed  >.  (of  gills),  almost  touching  one  another. 
CRrClATI"^,  (of  spores),  having  t lie  general  form  of  a  cross. 
CRVPTO( JAMS,  tiic  group  of  phiiils  wiiich  rcpio.liicc  by  spores  and 

whicli  iiiclmh'  the  fungi. 
cm  I'TOCA.M  IC   relating   to   ciyi. (ogams. 
crcCLLATf:.   Mil'  pilcnsi.  shape  of  a  "high  lial." 
(  T  XI^ATI].  (of  pileiisi.  wedge-shape. 
crsril).\TE.    loT   pilens   or   cystidia).    tijiped    with     a     pidinineiit 

sli.ii|i  pi-ol  ubciance. 
CI'TICLIO,  I  <»r  pilens  oi-  stem  I .  a  dill't'iciil  ialcd  lliiii  iayri-  of  li v|iliae 

on  1ln'  sniM'acc;  sanir  as  pellicle. 
C^■.\'i'^  !!•'<  )K.M,     lot'    pilciisi.    cup  shaped    oi-    bow  I  shaped.     Ihiiiug 

iiImix  e. 
C\'  I J  N  I  >i;  IC.\  K,  ( (if  .si  em  or  spoi-es  I ,  of  the  same  d  ia  meter  llirough- 

()  U  I    i  I  >    I  e  u  g  I  1 1 . 

<  "N'STI  I  H  I  M .    loj   liNMieiiiuni  of  gillsi.  uiixed   with   (he  basidia  and 

usualh    projecting  bevuud   llieiii;   huge  sterile  ctdls. 
CYST!  I>l.\.  plural  id"  cystidinm. 
hIK '(  >K'riC.\'ri;i  ».    dT   At'.\>\    wood    d<'stitule   nt    the    b:irk. 
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DECUMBENT,    (of  stem),  with  the  lower  end  lying  against  the 

substratum. 
DECUERENT,  (of  gills),  descending  on  the  stem,  see  Fig.  1,  (3). 
DECURVED,  (of  margin  of  pileus),  bent  down. 
DEBRIS,  the  mixture  of  fallen  leaves,  twigs,  wood,  etc.,  covering 

a  forest  floor. 
DEFLEXED,  same  as  decurved. 
DELIQUESCENT,    (of  gills),  absorbing  water  and  dissolving  at 

maturity. 
DENTATE,  (of  gills),  toothed  on  the  edge. 
DENTICULATE,  (of  gills),  finely  dentate. 
DENUDED,   (of  pileus  and  stem),  naked  or  glabrous  by  removal 

of  the  scales,  flocci,  etc. 
DEPAUPERATE,  undeveloped  because  of  lack  of  favorable  condi- 
tions. 
DEPRESSED,  (of  pileus),  central  portion  lower  than  margin. 
DETERMINATE,  having  a  fixed,  definite  limit. 
DETERMINATION,  assigning  a  plant  to  its  correct  place  in  the 

classification. 
DIAGNOSIS,  a  distinctive  description  of  a  plant. 
DIAPHANOUS,  transparent  or  nearly  so. 
DICHOTOMOUS,  (of  gills),  repeatedly  forking 'in  pairs. 
DIFFERENTIATED,  applied  to  portions  or  tissues    of    different 

character,  all  derived  from  a  homogeneous  tissue. 
DIFFORMED,  irregular  in  form. 
DILATED,  (of  stem),  enlarged. 
DILUTE,  (of  color),  reduced  in  strength. 
DIMIDIATE,   (of  pileus),  semicircular  in  outline,   (of  gills),  that 

reach  only  half-way  to  stem. 
DISK,  (of  pileus),  the  central  portion  of  the  surface. 
DISCOID,  (of  pileus),  with  a  noticeably  marked,  flattened  disk. 
DISCRETE,  (of  veil,  scales,  etc.),  separate,  not  grown  fast  to  and 

continuous  with  the  surface. 
DISTANT,  (of  gills),  set  far  apart,  especially  toward  the  margin 

of  the  pileus;  a  relative  term. 
I)I^'ER(TENT,  (of  trania  of  gills),  in  section,  the  hj'phae  are  seen 

to  turn  outwards  from  a  median  line. 
DORSAL,   (of  pileus),  the  upper,  back  side. 
DOWNY,  (of  pileus  and  stem),  composed  of  fine  hairiness. 
DRY,  not  viscid  nor  hygrophanous. 
EBENEOUS.   (color),  black  as  ebony. 
EBURNEOUS,  (color),  white  like  ivory. 
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ECCENTRIC,  (of  stem  i .  not  attaclicil  in  ilie  center. 

ECniNATE,  (of  scales,  etc.),  sliarply  i>ointe(l  spines. 

ECHINULATE,  (of  .spores,  etc.j,  with  minute  and  finely  pointed 
spines. 

ELEVATED,  (of  pileiis),  raised  up  at  the  margin. 

ELLll'TlCAL,  (of  si)ores,  young  pileus,  gills,  etc.j,  longer  than 
bioa<l,  usually  more  than  twice  as  long  as  broad  and  curved  iu 
outline. 

ELLll'TIC,  ELLIPHOIL)  and  ELLli'SUlDAL.  similar  to  elliptical. 

EMARGINATE,  (of  gills),  notched  near  the  stem.    See  Fig.  1,  (6). 

ENTIRE,  (of  gills),  edge  not  toothed,  etc. 

EPIDERMIS,  see  cuticle. 

EPI SPORE,  the  outer  wall  of  a  spore. 

EPIPHYTAL,  growing  on  leaves. 

EQUAL,  (of  stem),  of  uniform  diameter;  (of  gills),  alike  in  length. 

ERODED,  (of  gilLs),  edge  as  if  gnawed. 

EROSE,  same  as  eroded. 

ESCULENT,  edible,  can  he  eaten. 

EVANESCENT,  (of  veil,  anuulus,  scales,  etc),  but  slightly  de- 
veloped and  soon  disappearing. 

EVEN,  (of  surface  of  pileus,  stem,  spores),  without  striations, 
elevations,  (lej)ressions  or  unevenes.ses  of  any  kind.  Compare 
glabrous  and  smooth. 

EXCENTRIC,  .see  eccentric. 

EXOTIC,  foreig:n,  not  native. 

EXPANDED,  (of  ]»iUMis),  the  o])ening  (tut  (»r  the  caji  while  matur- 
ing or  ageing. 

EXSK^'ATTI,  dried  specinicns  Ut'iii   in  lici'ltaria.  often  in  sets. 

"FAIRV  RINGS,"  mushrooms  appfariug  in  circles.     See  page  4. 

FAMILY',  a  term  in  classilicalion,  each  family  includes  related  gen- 
era; tlie  scientilic  ending  of  a  family  name  is  (icrai . 

FALCATl*'..  (of  s|ior('si.  sickle  shai.cil. 

FARINACl'^OUS,  (o(b>r  and  taste  i,  like  fresh  meal;  i  of  i>ileus  and 
stem),  covercMJ  I>y  mealy  particles. 

IWK'i.XOSF,  likr  laiinareons. 
^\        1"\V  SC  I. \ 'I'll  I ).    (ol    sicms.    pih'i.   etc. I.   grown    tuiictlier   so    thai    tis- 
sues ;iic  intimately  cont  inn(»us. 

I'A  .^(  '  I  ( 'I    I.ATi;.    lot  liluils,  scales,  stems,  etc.).  erctwiled    in   iMlUilles. 

I'llUKICI  N(H  S.  ic.dori.  rusty  red. 

I'l  r.  K  I  LL<  >Si;,    (uf  sni-faee  of  cap  :ind   sienii.   provided   with   tilnils 

or  (dustei's  (d'  small   lilu'cs  composed  of  liyphae. 
l'""!!'.  KOI   S.    I  of    llesh    of    stem  I,    composed    of    lougliisli.    siiSii^like 

t  issue. 
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FILAMENT,  a  tliread,  applied  to  the  separate  threads  of  the 
mycelinm. 

FILAMENTOUS,  composed  of  filanieuts. 

FILIFORM,  (of  stem),  slender  as  a  thread. 

FIMBRIATE,  (of  gills ) ,  with  the  edge  minutely  fringed,  due  to  pres- 
ence of  CYstidia  or  sterile  cells. 

FISTULOSE,  (of  stem),  tubular. 

FLABELLIFORM,  (of  pileus),  fan:shaped. 

FLACCID,  flabby ;  soft  and  limber ;  Avithout  firmness  or  elasticity. 

FLARING,  (of  volva  or  annulus),  spreading  away  from  stem  at  up- 
per margin. 

FLAVESCENT,  (color),  becoming  yelloAvish. 

FLAVUS,  (color),  of  Saccardo's  Color  Key;  a  light  cadmium-yellow. 

FLESH,  the  trama  of  the  mushroom,  especially  of  the  pileus  and 
gills. 

FLESHY,  of  rather  soft  consistency,  putrescent;  as  opposed  to 
leathery,  corky,  woody,  membranous,  etc.,  referring  to  the  con- 
sistency of  the  trama  of  most  of  the  Agarics. 

FLEXUOUS,  (of  stem),  bent  in  an  undulate  manner. 

FLOCCI,  (of  pileus  or  stem),  small  points  or  tufts  resembling 
cotton. 

FLOCCOSE,  (of  pileus  or  stem),  provided  with  cottony  substance 
on  the  surface. 

FLOCCULOSE,  finely  floccose. 

FLOCCULOSE-CRENULATE,  (of  gills),  edge  with  minute  floc- 
culose  decoration. 

FOETID,   (odor),  ill-smelling,  nauseating. 

FRIABLE,  easily  crumbled  or  breaking  into  powder. 

FREE,  (of  gills),  not  attached  to  the  stem  at  any  time. 

FRONDOSE,  said  of  a  forest  or  the  wood  of  broad-leaved  trees. 

FRONT,  (of  gills),  the  end  toward  the  margin  of  the  pileus;  an- 
terior. 

FRUIT-BODY,  the  term  applied  to  the  mushroom  as  opposed  to  the 
mycelium. 

FRUCTIFICATION,  the  fruit-body. 

FUGACIOUS,  disapjiearing  early  or  quickly  or  (of  color)  fading 
soon. 

FULIGINOUS,  (color),  smoky,  sooty. 

FULVESCENT,   (color),  becoming  fulvous. 

FULVOUS,  (color),  of  Saccardo's  Color  Key;  reddish-cinnamon- 
brown. 

FUNGUS,  applied  to  the  individuals  of  a  group  of  plants  which 
lack  the  green   chlorophyll  and  hence  subsist  on  other  plants^ 
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])laiit-i'c'iiiaiiis  or  animals;  they  vegetate  in  the  toiiii  of  lu.vccliiiui, 
and  their  fruit-bodies  are  also  coniixtsed  of  niyeelioid  tissue. 

FUNGI,  the  i)lural  of  fungus. 

Fl'KrATE,  (Of  gills  I,  forked. 

FUKFURACEOUS,  (of  pilcus  or  stem),  covered  with  Inan  like  ])ar- 
ticles ;  scurfy. 

FFSCESENT,  (colon,  becoming  fuscous. 

FT'SCOUS,  (color),  a  smoky  drab;  see  Kidgway's  Color  Standards 
(1012).  The  term  has  been  used  in  this  report  in  a  wider  sense, 
including  i)aler  shades  with  more  brown  in  them. 

FUSIFOIvM,  (of  .stem  and  spores i,  s])indle-shaped. 

GELATlXOrS,  jelly-like,  a]ti)lied  to  tissue  whose  hyphae  become 
partially  dissolved  and  glutinous  in  wet  weather  and  when  mount- 
ed in  water  under  the  microscope  ai»|»ear  more  transparent  and 
widei-,  loosening  from  one  another. 

(lENEIilC.  of  the  rank  of  a  genus. 

GENUS,  a  term  iu  classification;  each  genus  includes  certain  re-  , 
lated  species;  the  two  names,  viz.  of  its  genus  and  its  species,  com- 
pose the  binomial  by  which  a  plant  is  known    in    science,    e.    g. 
Psalliota  ((unpcstris. 

GIBBOUS,  (of  ])ileusi,  with  an  unsymmetrical  convexity  or  lunbo, 
or  with  con\exity  on  one  side. 

(rl  U.S.  ihe  knife-blade-like  slrnclui-es  on  (he  underside  of  the  pi  lens; 
lainellae;  ((dhM-tively.  the  hymenopliore. 

GlI.L'rKAMA.  the  tissue  of  a  gill  IxMweeii  tlie  two  hymeiiial  layers. 

GILX'OUS,   ((-(don,  yelbtwish  leatiiei-  cohtred. 

GLABIM:S('I:XT.  iM-coming  glabrous. 

GL.\  BIK  M  S.  ((iC  pileiis  and  slemi.  snrlare  desli(ute  of  scales, 
hairs,  e(r.,  sniuot li. 

GL.\.\IML.\i{,  with  sticky  <lro|)s  or  glands. 

G  L.\  r< '( )l  S.  I  of  pilensi,  covei-ed  with  line  while  bloom,  easily 
rnbbecl  olV. 

G  L(  )|;(  >S1],  spheiical  or  almost  so. 

<IIJ  TIIN.  (of  cn(icle  of  pileus  or  slmi,  of  uniNcrsal  \t'ili.  llie 
dissohcd  gcbilinous  liy|thae  (d'  cerlaiii  lissncs ;  very  slicky  and 
(onghisli. 

GLr'iMN(>l    S.  piii\id(;d   willi  ;;liilcii. 

<  I  K'A  M  '  l..\  K.    I  of   pilcMs   or   s(enii,   coxcrrd    willi    L^raiiulc  like   sub 
stance. 

Glv.\  M    l.<  »Si;.  same  as  ;:ranMlar. 

G  b' I  ;<  l.\  K  H  >l  .'<,  liiow  iiiM  ji,  cnnipany.  scat  tered  cloxe|\  ii\er  a  small 
area. 
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GKOUP,  a  general  term,  applied  indefinitely  to  a  large  or  small 
nnmber  of  plants  whether  classified  or  not. 

GUTTATE,  (of  pileus),  spotted  as  if  by  drops  of  liquid. 

GUTTULATE,  (of  spores) ,  containing  an  oily  globule. 

HABIT,  the  manner  of  growth  of  a  plant. 

HABITAT,  the  natural  place  of  growth  of  a  plant. 

HAIRY,  (of  pileus),  covered  by  an  arrangement  of  fibrils  resem- 
bling hairs. 

HERBACEOUS,  said  of  those  flowering  plants  which  perish  an- 
nually down  to  the  roots. 

HERBARIUM,  a  collection  of  dried  plants  arranged  systematically. 

HETEROGENEOUS,  applied  to  a  structure  composed  of  unlike 
tissues. 

HIRSUTE,  (of  pileus),  covered  with  rather  long  stiff  fibres  or  hairs. 

HISPID,   (of  pileus),  covered  with  stift'  bristle-like  hairs. 

HOARY,  (of  pileus  or  stem),  covered  with  dense  silky  down;  cane- 
scent. 

HOMOGENEOUS,  applied  to  structures  composed  of  uniform  tis- 
sues. 

HOST,  the  plant  or  animal  on  or  in  which  a  parasitic  fungus  exists. 

HUE,  (of  color),  used  here  indiscriminately  for  ''tint"  or  ''shade." 
See  Ridgw^ay's  Color  Standards  (1912)  page  17,  for  correct  usage. 

HUMUS,  the  mixture  of  decayed  vegetation  and  soil  in  the  forest. 

HYALINE,   (of  spores,  gluten,  etc.),  colorless;  transparent. 

HYGROPHANOUS,  (of  flesh  of  mushrooms,  or  surface  of  pileus), 
watery  in  appearance,  like  the  "water-core"  of  an  apple,  moisture 
disappearing  rapidly  accompanied  by  change  in  color,  usually  by 
fading. 

HYGROSCOPIC,  readily  absorbing  moisture  from  the  atmosphere. 

HYMENIUM,  aggregation  of  the  basidia  in  a  continuous  layer 
mixed  with  cystidia  or  sterile  cells  when  present;  the  spore-bear- 
ing layer. 

HYMENOMYCETES,  the  group  of  fungi  possessing  a  hymenium 
composed  of  basidia  which  are  exposed. 

HYMENOPHORE,  the  portion  of  the  fruit-body  bearing  the  hy- 
menium. 

HYPHAE,  plural  of  hypha;  same  as  mycelium,  composing  also 
the  fruit-body. 

ICONES,  colored  plates  illustrating  fungi. 

IDENTIFICATION,  the  study  of  the  characters  of  a  plant  in  order 
to  determine  its  name. 

IMBRICATE,  (of  pilei),  overlapping  one  another,  like  the  shingles 
of  a  roof. 
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INCARNATE,  i  color),  tlesli-coloicMl. 

INClSl^h.  lot"  margin  of  pileus),  as  if  cut  into. 

INCOMPLETE,  (of  auuulus),  forming  a  partial  ring-. 

INCKAS8ATE,  (of  stem),  thickened. 

INCURVED,   (of  margin  of  pileus),  same  as  inflexed. 

INDKjENOUS,  native,  not  foreign. 

INFERIOR,  (of  annulus).  beloV  the  middle  of  the  stem. 

INFLATED,  (of  cystidiaj,  swollen  like  a  bladder. 

INFUNDIBULIFORM,   (of  pileus),  funnel-shaped. 

INNATE,  (of  scales,  fibrils,  etc.),  a  part  of  the  surface  tissue,  not 

su])erHcial. 
INSERTED,   (of  base  of  stem),  attached  directly  without  "roots" 

or  fibrils ;  instititious. 
INSTITITIOrS,  same  as  in.serted. 
INTERSPACES,   (of  gills),  spaces  between  the  attachment  of  the 

gills  to  the  pileus. 
INTERA'ENOSE,  (of  gills),  veined  in  the  interspaces. 
INTERWOVEN,  (of  trama),  intermingled  arrangement  of  hyphae, 

not  parallel,  convergent  nor  di\crgent. 
INTRODUCED,  brought  from  another  country  and  growing  spon- 
taneously. 
INN'OU'TE.  (of  margin  dl'  pileus),  rolled  in,  especially  when  young. 
ISAPELLINE,  same  as  alutaceous;  pale  tan-color. 
LAIiVRINTIIIFORM,  of  sinuous  lines;  like  a  labyrinth. 
LACERATl-].  (of  annnlns,  scales,  ])ileus,  etc. I,  as  if  torn. 
LACINIATE,    (of  iiiaigin  of  aiinuliis  oi-  pileus  i,  cut  coarsei-  than 

fimbriates;  slashe<l. 
LACTI1''1-]R()US,   I  of  liy|ili;ic  ol'  ( i-.nii.i  i .  l»(Mrinu  ;i   milky  juice. 
LACUNOSIv  lof  pileus  Ol-  sienu.  coxcred  with  pits  or  indentations. 
LAMELLA  10.  plural  of  laniella  ;  same  as  gills. 
LA.VATIO,  same  as  woolly. 
L.\  .\< 'i;<  H.ATl],   I  of  s|iores,  cystiilia  or  gills  i.  lance  sliapetl ;  many 

times  btnger  than  i)road,  and  ta|»ering. 
LA'i'IOX,  a  juice,  usually  of  milky  color,  bui   ;iIso  a|i|ilieil   lo  other 

colors. 
LATIORATi.  ( of  stem  I.  at  taclied  («»  one  side  of  (he  pileus. 
JjlO.VS,  a  liami  magnifying  glass. 

LKiNATILE,  growing  on  w 1. 

LI<;\|('(H.OUS.  same  as  lignatile. 

LI  .\'<  II '  LATI],  lol'  |»ileus).  tongni' sli;i|n'il. 

LI  \  I  I  >.    Mohii-  I.   like  I  hill   of  ;i   bruise;  bin  isli  bliick. 

LOP.Ilh.    11)1"   jiileusi.    with    r;ilher   large,   rounded    divisions   on    the 

margin. 
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LUCID,  clear  to  the  uuderstancliiig ;  transparent. 

LURID,  (color),  smoky-reddish,  sordid. 

LUTEOUS,  ( color  i ,  dnll  egg  yellow  ;  see  Saccardo's  Color  Key. 

LUTESCEXT,  (colon,  becoming  luteons. 

MACROSCOPIC,  visible  Avithont  magnification. 

MACULATE,,  spotted. 

MAMMIFORM,    (of  nmbo),  breast-shaped. 

MARGINATE,    (of  pilens),  with  a  distinctly  marked  border;    (of 

bnlb ) ,  Avith  a  circnlar  ridge  on  the  exterior  npper  angle  Avhere 

the  universal  veil  was  attached. 
MARGIXATE-DEPRESSED,    (of  bnlb),  provided  with  a  narrow, 

circular,  horizontal  platform  on  the  upper  side. 
MAST,  the  fruit  of  forest  trees  like  acorns  and  nuts,  often  used 

of  a  heap  of  nuts. 
MATRIX,  the  substance  on  or  in  which  a  fungus  grows. 
MILKY,  of  the  color  of  milk. 

MEDIAL,  (of  annulus),  situated  at  or  near  the  middle  of  the  stem. 
MEMBRAXOUS,   (of  pileus,  annulus,  etc.),  thin  and    pliant    like 

a  membrane ;  applied  when  the  trama  of  pileus  is  quite  thin. 
MEMBRAXACEOUS,  same  as  membranous. 
MICACEOUS,     (of    pileus),     covered    with     glistening    mica-like 

particles. 
MIXED,  referring  to  forests  containing  both  conifer  and  broad- 
leaved  trees. 
MILD,  (odor  and  taste),  not  with  a  distinctly  nmrked  peculiarity. 
MICROSCOPIC,  of  a  size  requiring  the  use  of  a  microscope  to  see 

clearly. 
MICROSCOPICAL,  same  as  microscopic. 
MICROX,    (measure),  of  the  length  of  one-thousandth  part  of  a 

millimetre;  used  to  designate  size  as  measured  by  the  use  of  a 

microscope. 
MICROMETER,  a  disc  of  glass  ruled  with  lines  forming  a  metric 

scale  for  measuring  objects  under  the  microscope  in  microns. 
MICRO-CHEMICAL,  referring  to  tests  with  chemicals  on  micro- 
*  scopic  objects. 
MOLDS  or  MOULDS,  certain  fungi  whose  vegetative  growth  ap- 

Itears  mouldy. 
MOXSTROSITY,  applied  to  a   specimen  of  a  very  abnormal  ap- 
pearance. 
MORPHOLOdlCAL,  i)ertaining  to  form  and  structure,  often  used 

in  a  phylogenetic  sense. 
MOVABLE,  (annulus  I,  that  can  be  moved  more  or  less  easily  up  and 

down  the  stem. 
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MUCILAGINOUS,  slimy. 

MUCCOUS.  slime. 

MUSHROOM,  a  <;en(H-al  term  appliiMJ  lo  liic  tlcshy  Aj;ai-i(s  and  lleshy 
species  of  other  fuiijui ;  a  mushioom  may  he  eilible.  jioisouous, 
iin])alatalile,  tou<ili.  etc..  Imt  itopnlar  nsa^e  a]ii»lies  the  term  only 
to  edible  ones.     See  toadstool. 

MYC,  MYCP:T.,  MYUKTO..  MYUO.,  prefixes  sijjnifyiiig  funj,nis. 

MYUKLIUM.  came  as  liyphae;  the  vegetative  part  of  a  fiin«»:ns  coii- 
sisting"  of  microscopic  threads  iisnally  with  cross-walls  to  form  the 
cells  which  contain  the  livinii'  pi-otctjdasm. 

MYUKLKOID.  (of  base  of  stem),  provided  with  a  white  moubly 
•growth  of  mycelium. 

MYCOLOGICAL,  relating;  to  mycoloj^^y. 

MY('OLO(iY,  the  term  ai»i>lied  to  the  science  dealing  with  fungi. 

MYCOPllAGIST,  one  who  eats  mushrooms;  au  epicure  concerning 
niushrooms. 

MYCOLOGIST,  one  who  is  versed  in  mj'cology;  a  specialist  in  the 
study  of  fungi. 

MYCORHIZA,  the  stunted  rootlets  of  trees,  when  such  rootlets  are 
covered  or  permeated  by  the  mycelium  of  fungi. 

NAKED,  (of  pileus  or  stem),  entirely  devoid  of  librils,  scales  or 
other  covering. 

XAKKO\\'.  (of  gillsi,  a  relative  term,  tiie  oi)])osite  of  broad;  deter- 
mined l)y  experience. 

XI(JHI-:SGI-:.\T.  (cidori,  turning  blackish. 

NTCLUATIO,  (of  s|)nresi.  containing  niici-itscopically  visildc.  oil- 
like globules. 

OHGLAN'ATIC,   (of  cyslidia,  sjion's,  stenit.  a   reversal  of  cia\ate. 

OHUONK".  reversal  of  (..nic. 

OJiLON'iJ,   (((f  spoi'esi,  Iwicc  as  long  as  wide. 

OHO\'AT10,   (of  s|K»ri's.  del,   ifvcrsal  of  ovale 

OHS(  MylOTl'].  i(»r  annnlns.  scah-s,  cic.  i.  very  impcrfcclly  (b'\  (dopcil, 
baldly  |M'rc(*|»i  ildc ;  (of  icrnisi,  ih*  longer  in  nsc. 

Ol'/riSU,  ((»f  pilens.  cyslidia,  s|)oresi,  i-onnded  or  blnnl  ;  greater 
than  a  right  angle. 

0«'IIi:.\Ci:oi'S.    (rolori.  <lingy  ochre  yellowish. 

0(  "I  I  Kl  ;.\'ri ;.   i  ol  \(d\  a  i .  sheath Ing  the  stem  at  base  like  a  stocking. 

<  H  J  \  A<    r;<  US.   (I  tdoi'  I.  u  ilh  ;in  oli\e  shade. 
ur.\«^ri;.  .Inll.  not   shinin;:. 

<  »K  I5h  T  L.\  |{.    lof  pileiisi,  riniiiar   in   oiiiline. 

(>\'AL.    lo|    \onng    pilens.    spolesi.    liavin;^    the   sli;i|ie   of   ;in    egg. 
(>\'.\'ri],  similai-  to  o\al  bni   ratliei-  pointed  ;ii   the  naridwcr  end. 
OYOII),  same  as  o\al. 
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PALLID,  (color),  of  an  indefinite  pale  or  whitish  appearance. 

PAPILLA,  a  small,  nipple-shaped  elevation. 

PAPILLATE,  (of  pileiis  or  spores),  provided  on  surface  with 
papillae. 

PARALLEL,  (of  trama  of  gills),  in  section  the  hyphae  lie  continu- 
ously side  by  side. 

PARASITE,  an  organism  living  upon  another  live  organism  and 
deriving  food  from  it,  with  or  without  fatal  effect. 

PARTIAL  VEIL,  the  inner  veil,  extending  from  the  margin  of  the 
pileus  to  the  stem.     See  page  4. 

PATCHES,  (of  scales  or  remnants  of  the  universal  veil),  flat, 
closely  applied  pieces. 

PECTINATE,  (of  margin  of  pileus) ,  resembling  the  teeth  of  a  comb. 

PEDICEL,  (of  cystidia)  a  slender  stalk. 

PELLICLE,  same  as  cuticle,  sometimes  thought  of  as  thinner  and 
more  definite. 

PELLICULOSE,  provided  with  a  pellicle. 

PELLUCID,  translucent. 

PELLUCID-STRIATE,  (of  pileus),  when  as  the  result  of  the  thin- 
ness of  the  pileus  the  gills  become  visible  thru  it  and  appear  as 
striae. 

PENTAGONAL,   (of  spores),  angular  and  five-sided. 

PERIPHERY,  the  outer  boundary  or  surface. 

PERONATE,  (of  stem),  booted;  sheathed  by  the  volva  or  universal 
veil. 

PERONATE-SCALY,  (of  stem),  when  the  sheath  of  a  peronate 
stem  is  broken  up  and  the  parts  persist. 

PERSISTENT,  retaining  its  place,  shape  or  structure,  not  dis- 
appearing. 

PETALOID,  (of  pileus),  shaped  like  the  petal  of  a  flower,  narrowed 
somewhat  at  base. 

PBTiXOGENETIC,  pertaining  to  phylogeny. 

PHYLOGENY,  the  histoiy  of  the  evolution  of  the  group  or  race  to 
which  a  species  belongs. 

PILEATE,  possessing  a  pileus. 

PILEI,  the  plural  of  pileus. 

PILEUS,  the  cap  or  that  structure  of  an  Agaric  which  bears  the 
gills  on  its  under  side. 

PILOSE,  (of  pileus),  covered  with  long,  soft,  hairy  filaments. 

PIPSHAPED,  (of  spores),  shape  of  an  apple  seed. 

PITTED,  (of  pileus  or  stem),  similar  to  lacunose:  with  little  de- 
pressions. 
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PITH,   (of  stem),  the  soft  tissue  in  the  iiileiior,   wliich  ofteu  dis- 

appeai-s  so  that  the  stem  becoimns  hollow. 
TLANE,  (of  pileus).  witii  a  Mat  surface. 
PLIANT,  not  rigid  nor  tirm  ;  easily  bent. 
PLKWTE.  (Of  pilens),  plaited;  folded  like  a  fan. 
PLUMBEOUS,  (color),  like  lead. 
PLUMOSE,  finely  feathery. 

rOHOSE.  I  of  hymenoidiore),  ap]»r<>a(  liing  the  condition  of  possess- 
ing pores. 
POSTEIMOK,    (of  gills),  beliin<l.   toward   the  stem. 
PRAEMOKSE,    (of  the  "root"'   or  l)ase  of  stem),  as  if  liroken  otT 

abruptly. 
PROLirEROUS,   (of  stem),  producing  other  stems  on  itself  near 

the  ba.se. 
PKOTEAN,  exceedingly  variable. 
I'KOTOPLAkSM,  the  living  seniLfluid  substance  of  the  cells  which  is 

the  basis  of  life. 
PRUINATE,  same  as  pruinose. 

PRUINOSE,   (on  the  surface),  as  if  lintdy  powdered. 
PSEUDOPARENX^HYMA,   the   tissue   of   fungi    wlien    its    cellular 

structure  imitates  the  ]»arenchyma  of  higher  plants. 
PS]:u1)()1'K()S1:N(;IIYMA,  tissue  of  fine  elongated  hyphae,  some- 
what resend)ling  the  prosenchyma  of  higher  ])lants. 
PUBICSUENCE,  a  covering  of  short,  soft,  downy  Iiairs. 
PUl)i:;S('ENT.  ]trovided  witli  i»ul»es(ence. 
PULVERULENT,  covered  as  it'  witli  powder. 

PUNCTATE,  (of  |(il(Mis  or  sleni  i .  dottcil  with  minute  scales  oi-  other 
substance. 

I'UTIMCSCI'.N'l'.  soow  dccayiiiu  and  Itcc lug  soft  and  mushy. 

PVIvli'iMtM.    (of  cyslidia  or  cellsi,  pear  slia|»ed. 
I'VKAM  I  I  >A  L.   I  of  scales  I.  pyramid  siiaped. 
QUADKA'PI],   lot  spitrrsi,  angularly   I'oui- sided. 
R.XDK'A'I'I  .\(!.    (of  stem).   iinil;iling  a    nn.!. 
|;A.MII"I('ATI(>.\.  branching. 

Ivi;i"l.|].\  i;i ».  I !((  iiiiir^iii  i)\'  pileus  I .  (  unied  up  or  l»ack. 
IM;.M(  )'ri].   lot  gillsi.  tree  and  at  some  distance  from   llie  stem;    (of 
aiiniilusi.  at    some  distance  i'roni   ajiex   of  stem. 

KI;NI  l'<  H;.M.    M.f   pileusi.   kidney  s|i;i|.ed. 

I{i]l'.\  .\  I  >.  Mil  pileusi.  \va\y  on  mar;,Mii  and  turned  hack  oi-  ele\ated. 
l\\)>\[   I'l  N.\TI].  I  <»f  pileus  I .  witli  the  upper  surface  re(  lining  on  the 

substratnin.  llie  gills  lacing  (iul\\;ird. 
]{i:.<ri'l  NATi:  Ki;i"l>i:.\  i;i>.     lut    pilen^i.    jiiaclie.l    tm-    M.nie   dis- 
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tance  by  the  back  surface,  the  other  i)ortion  extending  out  like 
a  shelf. 

KETICULATE,  (of  pileus  or  stem),  marked  by  lines,  veins  or 
ridges  which  cross  one  another  as  in  a  net. 

EEVI^^IN(T,  said  of  a  frnit-body  which  slirivels  in  dry  weather  and 
takes  on  its  natural  shape  when  Avet. 

KEVOLUTE,  (of  margin  of  pileus),  rolled  back  or  up. 

KHTZOTDS,  radiating  hyphae  extending  into  substratum  from  base 
of  stem. 

KHIZOMORPHS,  visible  strands  or  cords  of  compacted  mycelium, 
often  dark  colored,  i)enetrating  a  soft  substratum  or  between  iDor- 
tions  of  it,  as  between  bark  and  wood,  etc. 

RIMOSE,  (of  pileus),  cracked. 

RIND,  same  as  cortex. 

RI]S'Ct,  same  as  annulus. 

RIVULOSE,  (of  pileus  and  stem),  marked  witli  lines  like  a  river- 
system  on  a  map. 

ROOTING,  (of  stem),  an  attenuated  prolongation  into  the  soil  or 
substratum. 

ROUND-BULBOUS,  of  a  bulb  not  marginate. 

RUFESCENT,  (color),  becoming  reddish. 

RUFOUS,   (color),  reddish,  dull  red. 

RUGOSE,  coarsely  wrinkled. 

RUGULOSE,  finely  wrinkled. 

SACCATE,  (of  cystidia),  shape  of  a  meal-bag. 

SANGUINEOUS,   (color),  blood-red. 

SAPROPHYTE,  a  plant  Avhich  lives  on  dead  vegetable  or  animal 
matter. 

SCABROUS,  (of  pileus)r,  rough  with  short,  rigid  projections. 

SCALES,  applied  to  various  decorations  on  the  pileus  and  stem; 
torn  portions  of  the  cuticle  or  of  the  universal  veil  or  of  the  volva ; 
they  may  be  membranous,  fibrillose,  hairy,  floccose,  hard,  erect, 
flat,  patch-like,  etc. ;  often  an  important  feature  for  identification. 

SCALY,  provided  with  scales. 

SCLEROTIA,  resting-bodies  of  small  size,  composed  of  a  hardened 
mass  of  hyphae,  from  wliich  fruit-bodies  may  develop. 

SCISSILE,  (of  flesh  of  pileus),  capable  of  being  pulled  into  hori- 
zontal layers:  tliis  condition  is  most  marked  in  a  hygrophanous 
pileus. 

SECEDE,  (of  gills),  when  at  first  attached  to  stem,  i.  e.  adnate  or 
adnexed,  but  separating  from  it  later. 

SECONDARY  SPORES,   not  borne  on   basidin ;   conidia,   chlamv- 
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> 
dospores,  etc.;  formed  directly  on  the  niyceliiini  or  on  hyphae  of 

the  fruit  body. 

8EPAKABLE.  (of  cuticle,  pellicle,  etc.  i,  uot  adiiate. 

SP:PARATING,  see  secede. 

SKRirEOT'S,  silky. 

h^KKKATE,  (of  ^illsi.  with  saw-tooth-like  edge. 

SERRULATE,  uiiuutely  serrate. 

SEKKATFLATE,  same  as  serrulate. 

yEtSvSlLE,  (of  pileus),  without  a  stem. 

SETACEOUS,  (of  stem),  bristle-form. 

SHAO(tY,  rou<;h  with  loii<i-  comi»ac1  tibrils. 

SILKY,  covered  with  shininy,  close-littiiig  tibrils. 

SI>sUATE,    (of  gills  I,  a  concave  indentation  of  its  edge  near  the 
stem. 

SINUOUS,  wavy,  .serpentine. 

SLENDER,    (of  stem),  very  long  as   compared   to    its   thickness: 
relative  to  stout. 

SMOOTH,   (of  spores),  not  spiny,  tuberculate.  rough,  nor  angular, 
etc;   (of  pilus  and  stem),  see  glabrous. 

SOLITARY,  not  growing  in   the  immediate  neigliliorhood  of  other 
individuals. 

SOLID,  (of  stem  I.  not  IntHow  noi- stull'eil  ;  of  a  texture  in  its  central 
axis  similar  to  that  found  in  tiie  rest  of  a  eross-seetiim. 

SORDID,  (cidor),  dirty  or  dingy. 

SI'ADK'IOOUS.  (colon.  date-l»i'own. 

SI'ATIIULATE,    (of   pih-usi,  si»atula-sliaped  :   oldoug   witli   attenu- 
ated base. 

SIM^CIIOS,  the  lowest  tei-ni  in  classilica  t  ion  ;  a  gi-oup  (»!'  individuals 
agreeing  in  certain  characters  which  appear  again  in  llieir  pio- 
geny ;  one  species  dilVers  fi-oni  another  in  several  mai'ked  char- 
actei-s  agreed  upon  as  snllicienliy  s|iecilic  by  iratlition  or  liy 
specialists  in  t  lie  gi-oiip  ;  a  s|»ecies  is  t  lu'icrore  a  judgment,  and  has 
limitations  imposed  by  an  agre<'ment  of  tlu'  jiidgmeiils  of  s«ien- 
lilic  men.  One  or  more  sp«'<des  witii  certain  comnnni  characters 
const  it  nte  a  genus. 
SI'i;*  "ll'H '.   lelerring  to  chaiaclers  which   aic   used    in   designating 

oi-  disi  ingnishing  species. 
SI'I  I  A*  1  N  I   .M  .  a  ;ieiins  of  mosses  ;  bd;^  moss. 
Sri.N^.    (of  sporesi,   strongly   ecliinulale. 

SIMK  H'.IvOl  h.  (of  s|  lores  I,  nearly  spherical  :  similar  to  spherical. 
SIM)N(;N'.   (of  stem  I.  soil  and  tcndin;^  to  l>c  water  snaked. 
sr(  )N(  i  ^■  STI  ■  I'l'lll  >,    I  of  stem  I.   Willi  a   s| gy   pith. 
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SPOKE,  the  reproductive  cells  in  Agarics  borne  four  on  each  basi- 
dium ;  more  accurately  called  basidio-spores.  In  other  crj^pto- 
gams  the  term  is  applied  to  reproductive  cells  or  bodies  of  a  great 
variety  of  kinds.  The  basidio-spores  when  they  germinate  give 
rise  to  mycelium. 

SPOEOPHOKE,  fruit-body. 

SPUEIOUS,  false. 

SQUAMOSE,  (of  pileus  or  stem),  covered  with  scales. 

SQUAMULOSE,  minutely  squamose. 

SQUAMULE,  scale. 

SQUAKROSE,  (of  pileus  and  stem),  covered  with  recurved  scales. 

STAINED,  said  of  any  part  which  appears  as  if  some  coloring 
matter  had  been  spilled  on  it  and  spread  on  the  surface. 

STALK,  an  indefinite  term  for  stem,  pedicel,  etc. 

STELLATE,  (of  spores,  scales),  with  extensions  like  that  of  a  star. 

STERIGMA,  the  tiny  spicule-like  extension  at  the  apex  of  a  basi- 
dium  on  which  the  spores  develop. 

STEEILE.  said  of  a  fruit-body  or  hymenium  which  is  immature  or 
produces  no  spores;  or  simply,  without  spores. 

STERILE  CELLS,  term  applied  in  this  report  to  the  slender  cells 
on  the  edge  of  gills  whicli,  bear  no  spores  and  which  cause  the 
fimbriate  appearance  of  the  edge  as  shown  under  a  lens. 

STIPE,  teclmical  term  for  the  stem  of  mushrooms;  see  stem. 

STIPITATE,  possessing  a  stem. 

STOUT,  (of  stem),  relative  to  slender;  not  so  many  times  longer 
than  thick. 

STRAIGHT,  (margin  of  pileus),  when  not  incurved. 

STRAMINEOUS,  straw-color. 

STRIATE,  (of  margin  of  i>ileus),  radiating  minute  furrows  or 
lines;  (of  stem),  longitudinal  lines  or  minute  furrows. 

STRIAE,  the  lines  or  furrows  when  striate. 

STRIGOSE,  (of  pileus  or  stem),  with  coarse  or  thick,  long,  rather 
stiff  hairs. 

STUFFED,  (of  st^m).  when  the  axis  is  filled  with  a  differentiated 
pith  which  usually  disappears  in  age  leaving  it  hollow. 

SUB — ,  prefix  signifying  "almost,"  "somewhat"  or  "under." 

SUBGENUS,  a  term  in  classification;  a  grouping  under  a  genus  and 
containing  groups  of  related  species.  The  subgenera  of  the  my- 
cologists of  one  generation  are  often  raised  to  the  rank  of  genera 
by  later  students. 

SLTBICULLTM,  a  more  or  less  dense  felt  of  hyphae  covering  the  sub- 
stratum, from  which  the  fruit-bodies  arise. 


GLOSSARY  897 

SUBDISTANT,   (of  gills),  the  spacing  halfway  betweCMi  close  and 

distant. 
8UBl)ECURRENT,  (of  gills),  when  the  attachment  extends  slightly 

farther  down  the  stem  than  when  adnate. 
SUBHYMENIUM,    a    differentiated    tissue    just    beneath    the    hy- 

menium. 
SUBSTRATUM,  the  substance  in  or  oji  which  the  lniij,nis  grows,. 

as  soil,  humus,  fallen  leaves,  dunji.  wood,  animal   remains,  etc, 

A  better  term  than  matrix. 
SUBULATE,  awl-shaped. 
SULCATE,    (of   pileus   and    stem),    grooved,    more   extreme   than 

striate,  less  so  than  plicate. 
SUPERFICIAL,   (of  scales,  tlocci,  etc.i.  on  the  surface  and  easily 

removal)le. 
SUl'lORIOR,  (of  annulusi,  attached  above  the  middle  of  the  stem. 
SYNONYM,  the  name  or  names  of  a  species  or  genus  no  longer 

tenable,  either  because  of  error  in  naming,  rearrangement  of  the 

classification  or  as  a  result  of  "rules"  promulgated  by  scientific 

men  acting  in  agreement.     Many  of  the  long  known  plants  have 

a  number  of  such  synonyms. 
TAN,    ( color j,   leather-coloreti,    similar   to    undressed   leather;    isa- 

belline. 
TEXAnOUS,  tough. 

T1"]RI0T1'],  (of  stem  I.  round  like  a  Itiooni  liamlle.  not  irregnlar. 
TERRESTRTAL,  growing  (.n  llie  gri.und. 
Ti:STA('E()rS,   (colon,  brick-red. 
Tl'^XTl'KI^,   llie   arrangement   of    the   coiiipoiicnls   of    llie   different 

tissues,  as  coniitacf,  loose,  etc. 
TlX(;i]l>.  Willi  a  liiil  <»f  .1  color. 
TISSI'IO.  .-Ill  ;i;:iire^;itc  of  simihir  cells  m-  liy|»li;ie. 

'\'i  >A  I  >S'r<  M  )|,,  s;iiiie  as  iiiiislirooiii  :  puimlarly  applied  in  I  hose  about 
which  the  user  of  the  term  often  has  n()  knowledge  and  wiiich  he 

therefore  coiisideis  poisonous;  a  large  nund)er  u\'  so  calle<l  "toad- 

stoolK"  are  eililtle. 
TO.M  I''.\'T(  ►si:,    inf  pileus  oi-  sleiiM.  densely  covcicmI    wiili   a   iiiatttMl 

wooliness  or  toiiient  iini. 
'!'<  ».M  i;.\'l'r.M,   coiii|M.-;cd    ol'    Ion-,',   soft.  enlan;,ded    oi-   matted    lilnils. 
Ti  )X  M  ',  poisonous. 

TOOT!!,  (of  i^illsi.  dcciiiicnt   li\   a  louih;  sec  uncinate. 
TK.\.M.\.  Ilic  llcslix    |.i)i-|ion  <>f  |iilcus  ov  <^\\\s  c(unposcd  of  hyjdiae. 
T!v.\  NSU  <  "!:.\'l',  ca|ialdc  nl  t  lansniil  I  in;,'  light  wilhoiii  hcing  Irans- 
|)ai-enl. 

fi;{ 
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TKANSVERSE,  cross  wise. 

TREMELLOID,  of  a  gelatinous  consistency. 

TRUNCATE,  an  enlarged  portion  ending  as  if  cut  off. 

TUBERCLE,  anj^  wart-like  or  knob-like  excrescence. 

TUBERCULATE,  (of  spores),  covered  Avith  minute  tubercles. 

TUBERCULAR-STRIATE,     (of    pileus),    when    the    striae    are 
roughened  by  small  tubercles. 

TUMID,  (of  stem),  swollen,  inflated. 

TURBINATE,  (of  pUeus),  top-shaped. 

TYPE,  the  original  specimen  or  specimens  from  which  the  species 
was  described  and  named. 

TYPICAL,  agreeing  with  the  descriptions  of  the  type  or  with  the 
type  itself. 

UMBER,  (color),  almost  tobacco-colored;  see  Saccardo's  Color  Key. 

UMBILICATE,  (of  pileus),  with  a  central,  naval-like  depression. 

UMBILICUS,-  a  naval-like  depression. 

UMBO,  (of  pileus),  a  raised,  conical  to  convex  knob  or  mound  on 
the  center. 

UMBONATE,  (of  pileus),  provided  with  an  umbo. 

UNCINATE,  (of  gills),  provided  with  a  narrow,  decurrent  exten- 
sion at  the  stem. 

UNDULATE^  same  as  wavy. 

UNEQUAL,  (of  gills),  of  different  length,  some  reaching  the  stem, 
others  shorter. 

UNEVEN,  (of  pileus  or  stem),  said  of  surfaces  with  striations, 
reticulations,  tubercles,  etc.;  not  even. 

UNICOLOROUS,  of  the  same  color  throughout. 

UNIVERSAL  VEIL,  sometimes  used  for  volva. 

VAGINATE,  (of  stem)^  provided  with  a  long  volva  or  sheath  at  the 
lower  end. 

VARIABILITY,  the  state  of  being  variable. 

VARIABLE,  capable  of  taking  on  a  number  of  different  shapes, 
forms,  colors  or  other  characters,  while  retaining  its  specific 
identity. 

VARIEGATED,  marked  with  a  varietj^  of  colors,  which  are  inter- 
mingled. 

VARIETY,  (a).  Here  used  to  refer  to  a  form  which  a  species 
constantly  assumes,  under  definite  conditions,  e.  g.  climate,  soil, 
artificial  culture,  etc.  Such  forms  are  often  given  names,  as 
Psalliota  compestris  var.  hortensis. 

(b).     Also  used  to  designate  forms  which  are  not  typical,  but 
which  are  not  sufficiently  known  to  be  designated  by  a  specific 
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name;  such  are  given  the  name  of  the  nearest  species  in  this  rei)ort 
followed  by  the  abbreviation  *'var." 

(c).  When  a  variety  is  found  to  be  constant  in  its  characters  and 
always  distinct  in  some  such  characters  from  other  species,  it 
should  eventually  be  given  a  specitic  name,  but  in  rare  varieties 
such  constancy  is  not  easily  proven. 

VEIL,  see  ''partial  veil,"  ''universal  veil,"  "cortina"  and  "volva." 

^'EIXED,  (of  gills),  with  vein-like  wrinkles  or  raised  lines  on  the 
surfaces. 

VELUM,  see  veil. 

VEN08E,  same  as  veined. 

VENTRAL,  on  the  under  side  of,  opposed  to  dorsal. 

VENTRICOSE,  (of  stem),  swollen  or  enlarged  in  the  middle. 

VERRUCOSE,  warty. 

VERRUCULOSE,  minutely  warty. 

VESICULOSE,  referring  to  the  trama  of  the  Lactariae.     See  page 
83. 

VILLOSE,  covered  with  long,  soft,  weak  hairs. 

VINACEOUS,  (color),  of  the  color  of  red  wine. 

VIOLACEOUS,  (color),  of  some  violet  hue. 

VIRESCENT,  (color),  becoming  gi-eenish. 

^'IRGATE,    (of  pileus),   streaked,   usually   by  differently  colored 
fibrils. 

VISCID,  sticky. 

VISCOUS,  gluey. 

VITELLINE,  (color),  egg-yellow. 

VOLVA,  the  universal  veil  of  certain  genera.     See  pages  4  and  r»!>:'. 

WARTY,  (of  pileus,  spores,  etc.),  covered  by  small  wartlike  excre- 
scences. 

WAVY,    (of  margin  of  pileus),  altcniatcly  raised   and   (h'pressed 
like  waves. 

WAXY,  (of  gills),  of  a  consistency  that  can  be  partially  or  wholly 
moulded  or  compressed  into  balls. 

ZOXATIO,  (of  i»ileus),  marked  with  coiu'cntric  bamls  of  coloi-. 

/<)N1]1>.  s.iiiic  ;is  zoiiate. 
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Agarics,  black-spored ■*''  •  205 
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poisoning  by ^•>-' 

poisoning  by 825 

preserving  of on  o^'' 

purple-spored 29  ,  205 

poisoning  by _  S.">7 

white-spored 2 .  ,  205 

poisoning  by 828  ,sr)i> 

Amanita,  genus 4,J7  ,593 

Amanita    key  to  si)ecies 597 

Amanita  al)rupta  Pk •>'•'•» 

tiisporiger  Atk 603 

bulhosa  Hull fiOl 

cacsarea  Fr                               lo ,  600 

Candida  Pk •''•■'!> 

chlorinosma  Pk 615 

poisoning  by **37 

chrysoblema  Atk 613 

ciiR-ra  Hres fiOfi 

ciriereoconla  Atk .  .  ; •'•98 

citrina,  poisoning  by/ S3rt 

coccola  (Scop.)  Fr fiO"* 

cotlinrnata  Atk 612 

crenulata  Pk •'''!'« 

poisoning  by S3ft 

fxcelsa  I'r -in'.) 

flavocorda  Atk 619 

flavorubescens  Atk 619 

frostlana  Pk 612 

poisoning  by '<'17 

junqulUca  Quel <>17 

poisoning  by SH7 

inappa  Fr 609 

|)oisoiilng  by SH« 

rnuscaria  Fr 610 

polsfxilng  by 837  ,Srt:t 

poisoning  l>y,  clinical  fi-atures  of H18  ,m:i 

trfalniciit  for '^ '  I 

polsiinoua  cunatltueatH x'<".' 

vur  iilba   »ni 

viir  fiirinoHa ''11 

vur.  |>ni-llarl8 •'  1  1 

var.  rcgiillH <>l  I 

ovoldea  Fr ftO.l 

puntlicrlnu  Fr ^''H 

polflonlng  by s  ft 

pccklana  KnuPf fiO-» 

plialloldf.s  Fr ftOO 

poisoning  by    sj7.828,S(Vt 

irralm*'nt  of    .  .  h'J'J 

poisonous  roii.Htltiii-nts  of  .  .    .  HX\ 


904  THE  AGARICACEAE  OF  MICHIGAN 

Page 

Amanita  porphyria  Fr 604 

radicata  Pk 616 

recutita  Fr 608 

rubescens  Fr 617 

russuloides  Pk 15,616 

solitaria  Fr 614 

poisoning  by ;.....;....  843 

spissa  Fr 620 

spreta 15,606 

poisoning  by 836 

strobiliformis  Vitt 615 

tomentella  Kromb 607 

velatipes  Atk 599 

verna  Fr 602 

poisoning  by 846 

virosa  Fr 603 

poisoning  by 836 

Amanita,  toxic  principles  of 843 

Amanitopsis,  genus 4,27,612 

Amanitopsis,  Icey  to  species 622 

Amanitopsis  adnata  Smitti 622 

ajrglutinata  B.  &  C 623 

albocreata  Atk 622 

f arinosa  Sciiw 622 

inaurata  Oill 624 

parcivolvata  Pk 622 

pusilla  Pk 622 

strangulata  Fr 624 

vaginata  Fr 623 

poisoning  by 830 

var.  alba 623 

var.  fulva 623 

var.  livida 623 

volvata 622 

poisoning  by ; 837 

Amaurosporae 205 ,  232 

Annulus,  definition  of 5 

Armillana,  genus 4  ,  27  ,  642 

Armillaria,  1-cey  to  species 649 

Armillaria  appendiculatus  Pk 649 

aurantia  F'r 651 

bulbiger  Fr 649 

caligata  Vitt-Bres 650 

corticata  Fr.-Pat 654 

dryiria  Fr.-Pat 654 

f ocalis  Fr 652 

macrospora  Pk 648 

magnivelaris  Pk 649 

mellea  Fr 653 

mucida  Fr.  .  .    .                              649 

nardosmia  Ell '...    648,649 

ponderosa  Pk 649 

rhagadisma  Fr 650 

robiista  Fr 649 

viscidipes  Pk 648 ,  649 

B. 

Basidia,  definition  of 7 

Basidiomycetes 26 

Bibliography,  general 865 

Bibliography  of  monographs  of  genera 872 

of  mushroon  poisoning 871 

Bolbltius,  genus  . 29 ,  502 

Bolbitius,  key  to  species 502 

Bolbitius  fragilis  Fr , 503 

radians  Morg 506 

tener  Bark .' 503 

vitellinus  Fr 504 

Boletus,  poisoning  by 860 

C. 

Cantherelleae 31 

Cantlicrellus,  genus 27 ,  32 

Cantlierellus,  key  to  species 33 

Cantherellus  aurantiacus  Fr 40 

cibarius  Fr 35 

chinabarinus  Schv/ 36 

clavatiis  Fr 34 

dichotomus  Pk •"" 

floccosus  Schw 34 

f  riesil  Quel 37 

Infundibuliformis  Fr 37 

lutescens  Fr 38 
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Cantherellue  neuropliylluin 34 

tubaeforiiiis  Fr 38 

uriiboiuitus  Fr 39 

Carpophore,  definition  of 4 

Chaiuaeota,  genus 4,28, 533 

Chamaeota  fenzlii  Fr 534 

inainmillata  (Longyear)  Murr 533 

sphaerospora  (Pk) 534 

Claudopus,  genus 29 ,  590 

Claudopus,  Itey  to  species 591 

Claudopus  byssisedus  Fr 592 

deplneiis  Fr 592 

griegensis  Pk 5'J3 

nidulans  Fr 591 

variabilis  Fr 592 

Clitocybe,  genus.- 28,715 

Clitocybe,  key  to  species 716 

Clitocybe  adirondackensis  Pk 741 

albidula  Pk 742 

albissima  Pk 731 

august  issirna  Fr 746 

aiiisearia  Pk > "2'J 

caesi>itosa  Pk 743 

candicans  Fr 729 

Candida  Bres 720 

cartilaginea  Burl-Bres 734 

carnosior  Pk 727 

oatina  Fr 735 

cerussata  Fr ":<1 

clavipes  Fr 726 

compressipes  Pk 746 

conriexa  Pk 731 

cyathiforine  Fr 739 

dealbata  Fr 730 

dealbata  var.  deforniata "30 

var,  sudorifica,  poisoning  by. . .  .  .• S47 

decora  Fr 724 

ditopoda  Fr 730 

eccentrica  Pk 74 1 

ectypoides  Pk 740 

expallens  Fr T40 

flaccida  Fr 73(> 

gallinarea  Fr "■<" 

geot  ropa  Fr "■<*> 

gigantea  Fr 719 

illudens  Schw 732 

poisoning  by ^'fi 

incilis  Fr 72'. 

mfimdibiiliformls  Fr 736 

laccata  Fr 747 

var.  ainethystina  Bolt 717 

var.  pallidofolia  Pk 747 

var.  striatula  Pk 747 

leptoloina  Pk 732,742 

ina.xiina  Fr 721 

niedhi  !'k 727 

tnetacbroa  Fr 734 

inonadelpha  Morg 723 

inorbifera  Pk 745 

()OisoninK  by >^  1*^ 

niiilticeps  Pk 733 

nebularis  Fr 725 

|)oisoning  by >•  i"^ 

whropiirpurea  Bt^rk 748 

odora  Fr 728 

parallM  Fr 737 

peltlgerliia  Pk 744 

|)byll(i|>liilu  Fr 7;<.'> 

piceliia  Pk 720 

plniiiihila  Pk 737 

Itlthyojilijla  Fr 737 

praecox  sj).  nnv 724 

I)iilrlMTrii)ui  Pk  720 

Hliiopira  I'r 738 

N|)i(MiU>.Ha  Smith  .  7.'»'.> 

Hubconr-iiva  Pk.  7-t() 

snb(yathifr)rFim  Pk  710 

siiliihiireii  I'k  73'.> 

talii'Hccns  Bres  723 

tortilN  Fr  748 

truticlcdia  I'k  732 

vlli-sceiiH  Pk.  727 

vlrldlH  Fr 72".i 

<liloi)ilil.>4.  genilM 20.562 

Clltoplliis,  key  to  specif*  563 
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Clltopilu8  abortivus  B.  &  C 564 

albogriseus  Pk 567 

caespitosus  Pk 570 

micropus  Pk 566 

novaboracensis  Pk 569 

orcella  Fr 569 

popinalis  Fr 570 

pruuulus  Fr 569 

subplanus  Pk 567 

subvilis  Pk 565 

undatus  Fr 566 

woodianus  Pk 564 

CoUybia,  genus 28 ,  749 

Collybia,  key  to  species 751 

Collybia  abundans  Pk 764 

acervata  Fr 759 

alba  Pk 752 

albiflavida  (Pk.) 764 

albipilata  Pk 772 

alcalinolens  Pk .■ 756 

amabilipes  Pk "51 

aquosa  Fr 758 

atrata  Fr 761 

atratoides  Pk 763 

butyracea  Fr 753 

campanella  Pk 777 

cirrata  Fr 773 

colorea  Pk 758 

confluens  Fr 775 

coriigena  Fr.-Bres 772 

conigeiioides  Ellis 772 

delicatella  Pk 752 

dryophila  Fr 754 

esculenta  Fr.-Bres 772 

esciilentoides  Pk 752 

estensis  Morg : 755 ,  756 

expallens  Pk 763 

famalia  Pk 757 

floccipes  Fr 771 

f uliginella  Pk 752 

hariolorum  Fr 774 

hygrophoroides  Pk 760 

lacerat  a  Fr 757 

lachnophvUa  Berk 750 

lacunosa  Pk 777 

lentinoide?  Pk 755 

*                  longipes  Fr 770 

maculata  A.&S 768 

myriadophylla  Pk 761 

platyphylla  Fr 767 

plexipes  Fr 762 

radlcata  Fr 766 

radicata  var.  furfuracea  Pk "67 

var.  pusilla  Pk "67 

spinulifera  Pk 751 

stipitaria  Fr 776 

stipitaria  var.  setipes  Pk ""7 

strictipes.  Pk 755 

siiccinea  Ft 765 

succo.sa  Pk 770 

szorconera  Fr 768 

tuberosa  Fr 773 

velutipes  Fr 769 

zonal  a  Pk 776 

Coprinus,  genus 15,30,206 

Coprinus,  key  to  species 207 

Coprinus  angulatus  Lloyd 225 

arenatus  Pk 217 

atranientarius  Fr 212 

boudieri  Quel 225 

brassicae  Pk 222 

bulbilosus  Pat 220 

coniatus  Fr 209 

poisoning  by .  85S 

domesticns  Fr 218 

ebulbosus  Pk 213 

ephwnerus  Fr 224 

fiiiietarius  Fr 215 

fimetarius  var.  macrohiza 215 

frie.sii  Quel 222 

granulosus  Clem 219 

insignis  Pk 212 

jonesii  Pk .* 216 

lagopides  Karst 216 

lagopus  Fr 197 
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Coprinue  laniger  Fr 214 

iiiacrosperina  Pk 211 

inicaceus  Fr 218 

micaceus  var.  conicus  Pk 219 

narcoticus  Fr 222 

nl veus  Fr 217 

oblectus  Fr 211 

ovatus  Fr 210 

patouillardl  Quel 223 

plicatilis  Fr 226 

plioatiloiilcs  BuUer 224 

piiklirifolius  Pk '  219 

quadrifidus  Pk 213 

radians  Fr 219 

radiatus  Fr 223 

sclerotigeiius  E.  &  E 221 

seniilariatus  Pk 217 

silvaticiis  Pk 225 

spraguei  B.  it  C 224 

stenocoleus  Lindt)l 211 

stercorarius  Fr 220 

sterciuiliiui.-;  Fr 210 

tiirriiiellus  Bond 222 

toiiieiitosuH  Fr 215 

tubero.sus  Quel 221 

Cortinarius,  Kenus 4,15,28,314 

Cortiriariu*.  key  to  species 319 

Cortinarius  acutoides  Pk 441 

acutus  Fr 442 

adustus  Pk 410 

aKKregatus  sp.  nov 346 

albidifolius  Pk 388,393 

albidipes  Pk 364 

albidns  Pk 359 

alboviolaceus  Fr 370 

aleiiriosrnus  Maire 351 

ainarus  Pk 333 

anfraotus  Fr 366 

anruilatus  Pk 376 

anornalus  Fr 390,410 

arenatus  Fr 373 

arfrentatiis  Fr 381 

arnipiiiacus  Fr 429 

armillatus  Fr 13.413 

arquatus  Fr 338 

asper  Pk 373 

atkinsoriianus  Kauff 338 

aureifolius  Pk 398 

autuiiinalis  Pk 386 

azu  reus  Fr 384 

baduis  Pk 417 

badiiis  var 419 

basiills  Pk 395 

berl(siarui8  (Pk.)  Sacc 333 

bicolor  ('he 427 

bolaris  Fr 375 

braeiidlfl  Pk 384 

l)rcvissiirniH  Pk 303 

bruiMU'ofidvus  Fr 420 

bruniKMis  I'Y 420 

bulliardi  Fr 4  13 

faeriilcsfctis  Fr 349 

fae.slocyaiuMiH  Hrltz 342 

caesiuH  ( 'li-rn 3S0 

fucspltosus  Pk 387 

rullisteu.H  I'r 385 

ralorhrriuH  Vr 339 

catnptioratMS  Fr 342 

randclarJM  I'r 431 

ratieMrcns  I'k 379 

ratdiiu.M  Vr '. JOO 

cn-Mtaiullus  Pk 305 

(•iwtuiii'olilcs  Pk 417 

cn.Mlarifoiis  Fr Ii's 

cutHklllfiislM  Pk 3K6 

(-Itiiiabarhius  Fr 401 

cliitiaiiioitiiMiM  Fr 306 

('liiMatrir)tiii-u.M  var.  <t<k-cuh 307 

cliirlroliir  Fr  363 

cIlntonliimrM  Pk  385 

collitutuH  r'r    .  :tiM» 

roloratu.M  Pk ^r>S 

roliiH  I''r 1 1:« 

rotiuiinnl.M  Pk  369 

copakeuslH  Pk  303 
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Cortinarius  corrugatus  Pk 356 

croceocolor  Kauff 378 

croceoconus 39  < 

croceofolius  Pk 399 

crystallinus  Fr 334 

cumatilis  Fr ■ 360 

cyanopus  Fr 347 

cylindripes  Kauff 330 

deceptivus  Kauff 409 

decipiens  Fr 438 

decoloratus  Fr 365 

delibutus  Fr 333 

distans  Pk 421 

dolobratus  Fr 431 

duracinus  Fr 430 

elatior  Fr 407 

elatlor  pallidifolius  Pk 332 

elegantior  Fr.  var 355 

elegantoides  sp.  iiov  .  .'. '       344 

emollitus  Fr 334 

erraticus  Pk 374 

erugatus  Fr 431 

ery thrinus  Fr 438 

evernius  Fr 406 

flaviofolius  Pk 377 

flexipes  var.  minor  Fr 411 

fulgens  Fr ;  •  354 

fulmineus 355 

fulmineus  Fr.  var.  sulphureus  var.  nov 354 

f urfurellus  Fr 422 

fuscoviolaceus  Pk 437 

glabrellus  Kauff 432 

glandicolor  Fr 422  ,43.5 

glaucopus  Fr 352 

glutinosus  Pk 367 

gracilis  Pk .' 388 

griseus  Pk 410 

haematochelis  Fr 414 

heliotropicus  Pk 336 

hemitrichus  Fr 424 

herpiticus  Fr 340 

hinnuleus  Fr 416 

iliopodius  Fr 418 

imbutus  Fr 426 

Impennis  Fr 371 

impolitus  sp.  nov 419 

inf ractua  Pers.-Bres 365 

Intrusus  Pk 358 

lodes  R.  &  C 335 

lodioides  sp.  nov 335 

juberinus  Fr 436 

lanatipes  Pk 262 

lapidophilus  Pk 363 

lepidopus  Cke ; 390 

leucopus  Fr 439 

lignarius  Pk 440 

lilacinus  Pk : 381 

limoneus  Fr 3/8 

livor  Fr 428 

longipes  Pk .• 366 

Iticorum  Fr 408 

luteo-fuscus  Pk 367 

lutescens  Pk ; 3X1 

lutens  Pk "• 398 

maoulipps  Pk 361 

malachius  Fr 371 

malicorius  Fr 399 

mamrnosus  sp.  nov 415 

michiganensis  sp.  nov 350 

modest  us  Pk 388 

morrisii  Pk • 414 

mucifluus  Fr 328 

multiformis  Fr. 357 

muscigenus  Pk 331 

newfieldiensis  Ellis 'jXI 

nisrrillis  Pk 422 

ohliquiis  Pk 382 

obtusus  Fr 4^9 

orhrac'pus  Pk 378 

oohroleurus  Fr 394 

olivaceo-stramineus  Kauff 341 

olivaceus  Pk 366 

opbiopus  Pk 369 

paleaoeiis  Fr 425 

paludosus  Pk 415 
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Cortlnarlue  penicullatus  Fr 37r. 

pholideus  Fr 372 

phy llophllus  Pk 354 

pluiiiiKer  Ft 405 

praepallens  Pk 436 

pra.sinus  Fr ;<.')3 

privi^ciius  Fr 433 

pulchrifolius  Pk 383 

punctata  Fr 419 

purpurascens  Fr 345 

purpureophyllus  sp.  nov 348 

raphanoides  Fr 403 

rigens  Fr ..'.'.'.'.'.  440 

rieridus  Fr 423 

rigldus  (Scop.)  Ricken 423 

rimosus  Pk 3g3 

robustu.s  Pk 387 

rubeiis  sp.  nov \\\  343 

nibricosus  Fr 434 

rubripes  Kauff 412  ,413 

rubrocinereus  Pk '384 

rufoolivaceus  Fr 343 ,3.".7 

saginu-s  Fr 368 

salor  Fr 335 

sanguineus  Fr 402 

saturninus  Fr '  ' '  427 

scandens  Fr 439 

scaurus  Fr .'....■.'.'.■.'..■.■  .W   341 ,353 

sciophyllus  Fr 409 

scutulatus  Fr 408 

semisanguineus  (Fr.) .  . .  .  400 

sericipes  Pk [[]  394 

sinnulans  Pk 391 

sphaerosperma  sp.  nov .........'.  347 

sphagnophilus  Pk 362 

sphaerosporus  Pk 332 

splendidus  Pk 33 1 

spilonieus  Fr ] 391 

squarnulosus  Pk ^  ..................  ..  373 

s(iuarro.sus  Clem ' 379 

sterili.s  Kauff .  .  .  .  334 

subfcrruKinea  Fr ...........[[.[.[..[[.....  .  427 

.sut)fle.xii)es  Pk ' 411 

subhiiiatiis  Fr !...!.!.........!.........  415 

siiblateritiiis  Pk ...  ..\.  ...  .\  ..............[.[[..  ..  357 

subiiiargiiialis  Pk ....[...[[...[[.].'.'.'...'.[..  332 

."iiibijulrhrifollu.s  sp.  nov 371 

siibf)ur[»urasceiig  Fr 346 

.sutirig»Ti.')  .sp.  nov 433 

subsirnile  ( Pers.) 3r)(i 

.subtalxilarjs  .sp.  nov '.'.'...  302 

Hulfurlnus  Quel ;m.1 

tp.stareus  Cke ; 343  .  S.")? 

tophareiis  Fr '  37ft 

torvus  Fr 404 

trlurtii)hans  Fr 360 

uiiiidirnia  Kauff 407 

iira.sccus  Fr .........'.'. 435 

valgus  Fr '..'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.[['.'.[[['.[[[[[[[[[[I'.'..    403  . 4 1 5 

varirolor  Fr 3jjO 

vcllcoiila  sp.  nov 33Q 

vibratilis  Fr 333 

vIolacr-iiH  I'Y ......'.......'.'.........."..  380 

virentophyllus  sp.  nov 353 

whitel  Pk 387 

rrepidotus.  gcinis 28  516 

('rci)ldotus.  kcv  to  speolcs .'.''. "     517 

Crepldotus  albldus  K.  A  E \  ..  ...\  ...[..  ...[..  .......[.....  ...[..  510 

applanatufl  Fr .  .  .  .  .  .  .  .  .  .  .  . 524 

'■aloli-pls    '.'..'.'.'.'...  522 

cliiiiabariruiH  Pk .' 520 

(Toci'oiiiu'lUH  Pk .'!!!!.'.'.'.'!!.'.'..  .MS 

(T<M-oph ylluH  H»Tk "..'.'..'.*.*.*.'.','*.'.'.','.*.'.*'. ", '. '. '. '. '.  *  '. ',  .  .  525 

dlslariH  Pk .'...'.  .MK 

dorsaii.M  Pk ...!!.!.'.',"!!!!!!!!  525 

fiilvotonu'ntOBUii  Pk .  .  521 

haiTiTi.M  F'k 518 

hiTbaruiii  Pk ,[  510 

latirniius  Pk !!!!!!!!!  .'>i8..'iii» 

haiistcllarlH  Fr .%'2.'> 

liialai-liliiH  I).  A  C .'.','.'.'.'.'.'.'..  523 

niDllls  I'r         *!"'!!!'  510 

ptilrlgfiiiis  MAC 523 

ralNII  M    A-  Hr r,'jr> 

Hi^plariuH  Pk .• 521 
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Crepidotus  stipitatus  sp.  nov 524 

tiliophila  Pk 525 

versutus  Pk 520 

Cystidia,  definition  of 10 

D. 

Dictyolus  retirugls 31 

E. 

Eccilia,  genus 29 ,  586 

Eccilia,  key  to  species 587 

Eccilia  apiculatus  Fr 586 

atrides  Fr 588 

carneogrisea  B.  &  Br 587 

griseo-rubella  Fr 588 

mordax  Atk 590 

parkensis  Fr 587 

pentagonospora  Atk 589 

pirinoides  sp.  nov 589 

polita  Fr 587 

rhodocylicloides  Atk 587 

rhodocylix  Fr 587 

roseoalbocitrina  Atk 587 

rusticoides  Gill 587 

sphagnicola  Pk 587 

vilis  Fr 587 

Entoloma,  genus 29 ,  545 

Entoloma,  key  to  species 547 

Entoloma  clypeatum  Fr 552 

cuspidatum  Pk 561 

cyaneum  Pk 551 

dysthales  Pk 580 

grande  Pk 548 

grayanum  Pk 558 

griseum  Pk 555 

gnseocyaneum  Fr 551 

jubatum  Pk 551 

llvidum  Fr 548 

luteum  Pk 548 

murinum  Pk 561 

niderosum  Fr.  var 554 

peckiamim  Burt 560 

prunuloides  Fr 547 

rhodopolium  Fr 553 

salmcneum  Pk 560 

scabrinellum  Pk 549 

scabrosa  Fr 550 

sericatum  Britz 554 

sericellum  Fr .- 550 

serlceum  Fr 556 

sinuatum  Fr 549 

speculum  Fr .559 

strictius  Pk 557 

variabila  Pk 548 

Entoloma,  poisoning  by 853 

F. 

"  Fairy  rings" 4 

Families,  key  to 26 

Field,  notes 19 

Fammula,  genus 29 ,  483 

Fammula,  key  to  species 484 

Fammula  alnicola  Fr 491 

carbonarla  Fr 488 

flavida  Fr 490 

fu.sa  Fr 488 

gummosa  Fr ,. 490 

higblandensis  Pk '. 4S8 

lenta  Fr 487 

limilata  Fr 513 

lubrioa  Fr 486 

parvifructa  Pk : 487 

polychora  Berk 484 

sapinea  Fr 492 

spumosa  Fr 489 

Fruit  bodj-,  definition  of < 4 

parts  of 4 

Fungi,  classes  of 26 

outline  of 26 

Galera,  genus 29 ,  492 

Galera,  key  to  species 494 
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Galera  antipus  Lasch 495 

bulbiferii  sp.  nov 496 

capillaripes  Pk. 500 

cnspa  Longyear 498 

cyariopfs  sp.  nov 500 

hyptioruiii  Fr 502 

lateritia  (Lasch) 495 

niriiopliila  (Lasch) 500 

ovahs  Fr 493  ,494 

paluflosa  Fr 494 

pellucida  Fr " 494 

plicatellus  Pk 501 

pubescaiis  Gill 497 

pygrnaea-aHiiiis  Fr 497 

rufipes  Pk 494 

sp 497 

spartea  Fr 499 

stagniiia  Fr 494 

tenera  Fr 498 

teneroides  Pk 499 

Ootiera.  key  to 27 

Gills,  definition  of 4,7 

Glossari,-  of  terms 879 

(loiiiphidius,  genus 30, 169 

f  ioinphidius,  key  to  species 170 

Goniphidius  flavipes  Pk 172 

furcatus  Pk 171 

ghitinosus  Fr 169 

gracilis  Berk 171 

niacnlatns  Fr 170 

nigricand  Pk 170.171 

vinicolor  Pk 171 

vi.scidus  Fr 169 

Gyromltral^esculenta,  poisoning  by 861 

*■■  -Z'^  H, 

Hebeloma,  genus 29 ,  468 

Tlebeloma,  key  to  species 470 

Hebeloma  albiduhun  Pk 479 

album  Pk 481 

colvini  Pk 481 

erustuliniforine  Fr 476 

fastibile  Fr 472 

firrmim  Fr 470 

glutinosum  Fr 471  ,4S7 

gregarimn  Pk 473 

htemale  lUes 477 

lonu'icauihim  Fr 478 

maLTniinamnuim  Fr 482 

inesophaeurn  Fr 473 

iiHuropliyllnm  Atk •I71.t7".> 

Iiascwcnse  Pk 474 

Harco[)hyllu!n  Pk 480 

simile  s[).  nov ' 479 

sinai)i/.ans  Fr ~. 475 

slniiosum  Fr 476 

Hoclale  Pk 471 

syrjense  Karat 482 

teslaceum  Fr 471  ,4Sl' 

velatum  Pk .  471 

ireJ)eloma,  poisoning  by s,")"i 

MelloniyccH,  gemis 2S.  81 

Ilelioriiyces  foetanfl  Pa! 7:? 

nlgrii)es  (Scliw.)  Morg 81 

prninoslpes  Pk.  var.  cerehrosus  var.  nov >»- 

lli-rbarliim,  notes * IS 

specimens IS 

Mygrophon-ae IftO 

II  ygriiplioH^iiH,  geniifl 27  ,  172 

llvkTiiplioruM,  key  to  sim-cW's   175 

llyi^Topliiirus  ac'iitliosifMi.K  Fr  174 

albipes  Pk  177 

urbuHlus  Fr  186 

auri'tis  Fr,  lSi> 

b:i.M|dlosns  Pk  177 

boreulls  I'k  192 

var   snbliDreahs  var.  nox  192 

l)res<lw!oI»e  (Juel I8.< 

bunihaml  Pk          177 

caeruU'scen.H  H.  il-  ('  19.1 

ci-racpiiH  Fr  ...  103 

chloropliuiniH  Fr  108 

cliryHo<lon  Fr .    .  178 

cocclneim  Fr 196 
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Hygrophorue  coniciis  Fr 200 

colemannianus  Blox 193 

coloratus  Pk 183 

cossus  Fr 174 

eberneus  Fr 178 

var.  decipiens  Pk 179 

var.  unicolor  Pk 179 

elegantulus  Pk 177 

flavodiscus  Frost 180 

foetens  Phil 184 

fornicatus  Fr 189 

f  riesii  Sacc 201 

f uligineus  Frost 183 ,  203 

fusco-albus  var.  occidentalis  var.  nov 187 

glutinifer  Fr 183 

hypothejus  Fr 183 

immutabilis  Pk 177 

lactus  Fr 210 

laricinus  Pk 177 

laurae  Morg 179 

leporiiius  Fr 188 

luridus  B.  &  C 177 

margiiiatus  Pk 199 

metapodius  Pk 177 

miniatus  Fr • 195 

var.  cantherelliis  Schw 195 

var.  sphagnophilus  Pk 196 

minutuliis  Pk 177 

nitidus  B.  &  C.  (non  Fr.) 200 

nitratus  Fr 174 

niveus  Fr 191 

olivaceo-albus  Fr 184 

pallidiis  Pk 194 

paludosus  Pk 181 

peckianus  Howe 194 

peckii  Atk ■ 202 

pratensis  Fr 190 

var.  pinereiis 190 

var.  pallidus 190 

psltticinus  Fr 202 

pudorinus  Fr 186 

puniceus  Fr 197 

var.  flavescens  Kauff 197 

ruber  Pk 177 

rubropunctus  Pk 179 

Russula  (Fr.)  nov.  comb 185 

serotinus  Plv 177 

sordidus  Pk 187 

speciosus  Pk 181 

sphoerosporus  Pli 1 77 

subnifescens  Pk 177 

subviolaceus  Pk 195 

unquinosus  Fr 203 

virgatulus  Pk 177 

virglneus  Fr 191 

Hygrophorus,  poisoning  by 849 

Hypholoma,  genus 30 ,  254 

Hypholoma,  key  to  species 255 

Hypholoma  aggregatum  Pk 259 

appendiculatum  Fr 264 

candoUeanum  Fr 264 

capnoides  Fr 255 

coronatum  Fr ' 265 

elongatum  Pers 278 

epixanthum  Fr 256 

fasciculare  Fr ., 255 

hydrophilum  Fr.-Rick 266 

hydrophilum  Fr.-Sacc 266 

incertum  Pk 263 

incertum  var.  sylvestrus  var.  nov :  . .  .  264 

instraf nm  Britz 267 

lachryinabundum  Fr.-Quel 259 

peckiiuiuiii  sp.  nov 258 

perpli-xum  Pk 257 

populifinrn  Britz 261 

rugocfptialinii  Atk 262 

sacchariiiophdum  Pk 267 

sarcocephalum  Fr 279 

sublateritium  Fr 256 

vehitinum  Fr.-Quel 260 

vinosum  sp.  nov 261 

Hymenium,  definition  of 7 

Hyphae,  definition  of 3 

Inocybe,  genus 29  ,  442 

Inocybe,  key  to  species 445 
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Inocybe  alboilisca  Pk 462 

aaterospora  Qiuel 462 

bongardii  AVcrm l  H 

caesariata  l"r 448 

calamistratH  l"r 447 

calospora  (^iiel 450 

carpta  Bres 40 1 

Cincinnati  Fr 4-*'< 

comatella  Pk 4Hri 

cookei  Bres 458 

curreyi  Berk 458 

decipientoides  Pk 453 

destricta  Fr 456 

dulcamera  Sctiw - 446 

eutheles  Fr 460 

eutheloides  Pk 459 

fallax  Pk 462.465 

fastigiata  Bres 457 

fibrosa  Bres 461 

flocculosa  Berk 453 

fruuientacea  Bres 454 

geophila  Fr : -465 

glaber  sp.  nov 468 

hirsuta  Lasch 443 

hystrix  Fr 447 

Incarnata  Bres 444 

infelix  Pk 452 

poisoning  by S55 

infida  Pk 443.465 

poisoning  by 854 

lacera  Fr 452 

lanatodisca  sp.  nov 459 

lanugiiiella  Schroeter 449 

lanuginosa  Fr.-Bres 449 

leptophylla  Atk 449 

lilacina  Fr 466 

pyriodora  Fr 450 

radiata  Pk 460 

repanda  Bres 463 

rigidipes  Pk 450 

rimosa  Fr 455 

scabella  Fr ; 466 

scabella  var.  rufa 466 

scaber  Fr ' " 451 

aindonia  Fr , 464 

sqiiainosodisra  Pk 449 

subdecurreris  E.  &  E 449 

snbochrarea  Pk 464 

siil)t()rnentosa  Pk 449 

treftiisiiora  Berk 467 

trinti  Wein " 444 

uinbratica  Mrcs 462 

utnbrina  Bn-H ; 4B1 

iirilcolor  Pk 449 

vlolacelfolia  Pk 415 

Inocybe  poisoning  by  854 


Keys,  their  use 


Lariiulhie,  ii)-tiriltlori  of 

Lactarleae 

Lactarlus,  genus 

Lactarlus.  key  to  Bpecles. . 

Lart.irliis  afTinis  Pk 

alrovlrldis  Pk 
uiiraiitlacMM  Kr 
bouglitoril  Pk 
brevlpes  I><)tii'\ 'Mr 
brcvis  Pk    . 
ratiiplioratus  I' r 
clirvHorheiiM  I'r 
cllirioi.le.H  Fr 
cinereus  I'k 
folorascetiH  Pk 
rontroversns  Fr 
rorrugis  Pk 
rrocfim  Burl 

dfCfptlvU.f   I'k 

dl-!lf|()HUH   l''r 

diHtaim  Pk 

foetldiifl  Pk  ..,.., . 


I 
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r.83 
86 
00 
89 

no 

lOK 
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9S 

117 
06 
01 

108 

no 

04 
113 
110 

03 
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114 
116 
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Lactarlufi  fuliginosus  Fr 105 

gerardii  Pk ' .* . .  .  105 

glyciosmus  Fr 87 

griseus  Pk .' 108 

indigo  Schw 104 

Insulsiis  Fr 98 

isabellinus  Burl Ill 

helvus  Fr 106 

helv'us  var.  aquifluus  Pk ' 107 

hygrophoroides  B.&C 114 

hysginus  Fr 100 

lignyotus  Fr ■ 106 

luteohis  Pk 115 

maciilatus  Pk % 102 

mucidus  Burl ■. 109 

oculatus  Pk.-Burl 116 

parvus  Pk 1 1 1 

perganenus  Fr 95 

platyphylhLS  Pk 99 

plperatus  Fr 95 

var.  f ragraris  Burl 95 

pubescens  Fr 94 

pyrogalus  Fr 96 

regalis  Pk 99 

resimus  Fr 99 

rimosellus  Pk 117 

rufus  Fr 107 

scrobiculatus  Fr 90 

sordidus  Pk 89 

subdulcis  Fr 115 

subpurpureus  Pk 102 

theiogalus  Fr 97 

torminosus  Fr 91 

poisoning  by .~r 849 

trivialis  Fr 100 

var.  gracilis  Pk 101 

var.  maculatus  Pk 101 

var.  virldilactus  var.  nov 101 

turpis  Fr 88 

uvidus  Fr 101 

poisoning  by 850 

varlus  Pk , 112 

vellerius  Fr 92 

vietus  Fr rr".'.'  .  .^•  .-w : 109 

"volemus  Fr 112 

zonarlus  Fr 99 

Lactarius,  poisoning  bv - 845 

Lentinus,  genus 28,49 

T,entinus,  key  to  species 51 

Lentinus  americana  Pk 51 

chrysopeplos  B.  &  C T 50,778 

cochleatus  Fr SS 

haematopus  Berk 54 

lecomtei  Schw 46 

lepldeus  Fr 13 ,  53 

mlcrosperma  Pk 55 

obconlcus  Pk 51 

omphalodes  Fr 54 

spretus  Pk 51 ,  53 

suavlsslmus  Pk " 51 

sulcatus  Berk "^1 

tigrinus  Fr 51 

urabilicatus  Pk 54 

undorwoodii  Pk ■ •''1 

ursinus  Fr \  .  ^ 56 

vulpinus  Fr : » 56 

Lentodlum  squamulosuiii  Morg '. 52 

Leplota,  genus ^ .- '^ '      'kii 

Leplota,  key  to  species °26 

Leplota  acerlna  Pk o35 

acutaesqnamosa  Fr "•'•^ 

adnatifolia  Pk 637 

alluviimus  Pk o42 

americana  Pk ^45 

amianthina  Fr ■  •  •   ''28.^37 

angrustana  Britz 642 

arenlcola  Pk ^28 

asperula  Atk °f  5 

badhami  Berk ^46 

boudieri  Bres ^3fi 

caepestlpes  Fr °40 

caerulescens  Pk ^27 

caloceps  Atk ^28 

charcarias  Fr ^26 

dypeolaria  Fr , "31 
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Lepiota  cristata  Fr 641 

crislatatellus  Pk 643 

cyanozoiiata  Longj-ear 027 

delicata  I"r 63 1 

ecitodora  Atk t>27 

eriophora  Pk t>2fi 

excorlata  Fr 047 

felliia  Fr 633 

fischerii  sp.  nov 630 

friesii  Lasch 634 

geniciilospora  Atk 677 

glioderma  Fr 62<> 

gracilis  Pk 628 

granulosa  Fr 638 

granosa  Morg 636 

naeiiiatosperma  Fr.-Bres 262 

lielvola  Hres 626 

leiiticularis  Fr 630 

illinita  Fr 629' 

incarnata  Clem 631 

inetulaespora ' 632 

miamensis  Morg 642 

morganl  Pk 1  o  ,  644 

poisoning  by 844 

naucina  Fr 15, 646- 

naiifinoides  Pk 647 

oblita  Pk 631 

persooni  Fr 630 

procera  Fr 643 

piilveracea  Pk 638 

purpiireoconia  Atk 627 

piKsdlomyces  Pk 63* 

rubrotiiicta  Pk 640 

rufesceiis  Morg 63 1 

rugoso-reticulata  Lor _ 636 

nigulosa  Pk ' 027 

seinlriuda  Fr 631) 

Leptonia,  genus -".»,571 

Leptoiiia,  key  to  species .  572 

Leptonia  aeruginosa  Pk "172 

anatitia  Fr v  57'.> 

asprclla  Fr 578 

euchroa  I'r _ 577 

forniosa  Fr 576 

grisea  Pk 572 

incaria  Fr r)72 

larnpro[>oda  Fr • 574 

I)lacida  Fr 573 

rosea  Ixingyear '. 575 

sermlata  Fr 577 

seticeps  Atk 575 

solstifialis  Fr "iTl' 

sul)S(Trulata  Pk .'■>72 

I  ransforniata  }'l<                                 r>72 

Miidulatfll;i  Pk  .                                   .'■.72 

Lufosporae    .  205 

M 

Manusinieae 41 

Marasmins,  genus.  LN.57 

Marasinius,  key  to  spfcies  '50 

Murasinius  ulliacenK   Fr.     ...  f,K 

androHui-eiis  I"r    .  70 

beilipcH  Morg  ...  tiO 

culopiiH  l"r  71! 

(■ainnatiiilatus  Pk                                                                 ■  77 

cuiididus  l''r   7  J 

•  apillaris  Morir   .  HO 

caririctila  KaulT  .  74 

cliordulis  l'"r  .  71; 

I'olioiTciis  Fr.-Mrcs  75 

ibvurreiiH  Pk      .  71 

d»'|eciuiiM  Morg  ft7 

elongatiiKS  I'k  75 

epipliyllu.H  I'r    .  80 

erylhropn.M  l''r  70 

fugliieuH  Morg  r>5 

fellx  Miirif    ...  77 

foetidiis  Fr  73 

ru.>ii'ii(>urpiiri-a  I  r  C.it 

):liibi-IIiis  Pk  ftf, 

irraiiiUiutri  I.Mm  rl  70 

iiisijiiiliis  Fr  sn 

lrl»t()pils  Pk.  7;{ 

11.-) 
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RIarasmiue,  longipes  Pk 76 

magnisporus  Murr 74 

olneyi  B.  &  C 73 

oreades  Fr 15,61 

papillatus  Pk 76 

perforans 80,73 

peronatus  Fr 62 

polyphyllus  Pk 68 

prasiosmius  Fr 68 

pulcherripes  Pk ■ 66 

resinosus  Pk 71 

rotula  Fr 78 

scorodonius  Fr 72 

semihirtipes  Pk 67 

siccus  Schw 77 

spongiosus  B.  &  C 65 

subnudus  EUis-Pk 64 

urens  Fr 63 

varicosus  Fr 69 

velutipes  B.  &  C 70 

viticola  B.  &  C 64,65 

Marasmius,  poisoaing  by 851 

Melanosporae 205 ,  206 

Mushrooms,  collecting  of , 16 

cultivation 21 

edibility  of 17 

parts  of 4 

poisoning  by 825,863 

preserving  of ._ 16 

Mycelium,  definition  of 3 

M  ycena,  genus 28 ,  778 

Mycena,  key  to  species 780 

Mycena  acicula  Fr 812 

adonis  Fr 812 

alcalina  Fr ^ 803 

ammoniaca  Fr * 804 

atroalba  Fr 807 

atroalboidea  Pk 808 

atrocyaneus  Fr 808 

bryophila  Vogl 802 

calorhiza  Bres 803 

capillaripes  Pk 792 

clavicularls  Fr '88 

var.  alba  Pk 788 

var.  filipes  Pk 788 

var.  luteipes  var.  nov 788 

cohaerens  Fr 75 

coUariata  Fr g  10 

consimilis  Cke .' ^„-     °25 

constans  Pk '■ ^^   '  I2» 

corticola  Fr 793 

crystallina  Pk 789 

cyaneobasis  Pk 802 

cyanothrix  Atk ■  •  •  810 

debilis  Fr ^°^ 

"denticulata  Pk 4^^ 

■dissiliens  Fr 806 

echinipes  Fr ^^I' 

epipterygia  Fr ^°^ 

excisa  Fr 'Jq 

•fllopes  Fr 4°^ 

galericulata  Fr 4^4 

var.  calopus  Fr 1^1' 

haematopa  Fr 783 

hemispherica  Pk ^yj. 

hiemalis  Fr ^ 79/5 

immaculata  Pk • jy° 

inclinata  Fr 798 

iris  Berk §03 

juncicola  Fr 2ni 

lasiosperma  Bres °"* 

leajana  Berk 4°2 

leptocephala  Fr °"5 

marginella  Fr °"-* 

metata  Fr °"| 

minutula  Pk 4Xn 

parabolica  Fr °00 

pelianthina  Fr 4XV 

polygramma  Fr.  var.  albida  Kauff °"i 

praelonga  Pk »"^ 

prolifera  Fr '  ^^ 

pterigenns  Fr   °{^ 

pulcherrima  Pk 5^^ 

pura  Fr '^5 

purpureofusca  Fr "" 
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Mycena,  raeborhiza  ( Lasch.) 802 

receptibilis  Britz 802 

rosella  Fr 791 

rubroiiiargiiiata  Fr ''92 

saiiguinoleata  Fr 784 

setosa  Fr 794 

starinea  Fr 807 

stipularis  Fr 812 

stylobates  Fr 789 

subincarnata  Pk 811 

sudora  Fr 801 

viscosa  Maire 788 

vitilis  Fr "83 

vulgaris  Fr 786 

Mycorhiza,  definition  of 10 

N. 

Xaucoria,  genus -'•• .  508 

Naucoria,  liev  to  species 509 

Naucoria  bellula  Pic 513 

centuncula  Fr 511 

fidaris  Fr • all 

horizontalis  Fr 511 

lignicola  Pic 512 

nitnl)().sa  I'"r 510 

I)ei Hades  Fr 515 

phityspt- riiia  Pic 514 

seniiorbicularis  Fr 513 

siparia  Fr 515 

tabaciua  Fr 515 

tnsropoda  Fr 512 

verracti  Fr 514 

N'olanea,  genus 29 ,  579 

Nolanea,  icey  to  speries 580 

Nolaiiea  baljiiigtonii  Berlc 583 

caelestina  var.  violacea  KaufT 585 

cotiica  Pk 584 

rruenla  (^uel ".Sti 

•ivstliales  Pk.-Atk 580 

fu.scotjrisclla  Pk 585 

iiiaiiittiosa  Fr '. 583 

iiodospora  Atk .">nO 

pai>illata  lires 584 

I)a.srua  I'"r 58 1 

stauroH()ora  Hres ris^ 

versatilis  Fr 582 

Nomenclature ^ 21 

Nyctalis,  geinis -7,31 

Nyctalis  asterospliora 32 


Ochrosporae ." 205 

Ompiialia,  genus 28,812 

Ouiplialia,  Icev  to  H[>ecieH .* 814 

Oniplialia  albidula  Pk 820 

caespito.sa  Holt sj t 

rairipaiiflla  Fr 823 

epichv.siuin  Fr 818 

libula  Fr        82 1 

fil)iil()idf.s  Pk 822 

gi-ranliaiia  Pk 810 

griwillliiia  Fr 820 

Jitpat lea  Fr h  1 7 

liiiuifi.llii  Pk 8>6 

lilaciiia  I.aest M'l 

lutrolii  I'k MH 

iiiiiralls  Fr ' H17 

ollvaria  Pk 815 

niils<a  Fr 818 

paiiiiiiita  I'k                                          sjo 

pyxidata  Fr                                             816 

nigiMJl.scii  Pk                      .                                          817 

KnittrliiM-ula  Pk 77k 

wliwurt/ll  Fr                                                          822 

s<'y|iblf<irnds  Fr  815 

Hcypiiolrlf.-  Ir  814 

NpniiKiiopldlu  H<-rk  M>.| 

Htflliitii  I'r .sjo 

Hidiclavala  Pk SIH 

unil>ra(lliM  Fr 824 
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Panaeolus,  genus 30 ,  228 

Panaeolus  campanulntus  Fr 230 

poisoning  by 858 

epimyces  Pk 253 

papilionaceus  Fr 231 

poisoning  by 859 

retirugis  Fr 229 

poisoning  by 858 

solidipes  Pk 228 

sp 231 

spliinctrinus  Fr 232 

Panus,  genus 28,43 

Panus,  key  to  species 44 

Panus  albotomentosus  Cke.  <fe  Mass 45 

angustatus  Berk 48 

betulinus  Pk 45 

conchatus  I'r ^ 447 

dealbatus  Pk ; 45 

dorsalis  Bosc ^ 45 

laevls  B.  &  C 44,46 

nigrifolius  Pk 45 

operculatus  B.  &  C 44 

rudis  Fr 46 

salicinus  Pk : 49 

stlptlcus  Fr 48 

strigosus  B,  &  C 45 

torulosus  Fr 47 

Partial  veil,  definition  of 4,7 

Paxillus,  genus 28 ,  284 

PaxiUus,  key  to  species 285 

Paxillus  atrotomentosus  Fr 287 

corrugatus  Atk 288 

extrenuatus  Fr 721 

involutus  Fr 286 

lepista  Fr 284 

panuoides  Fr 288 

rhodoxanthus  Schw 285 

Phollota,  genus 4,28,289 

Pholiota,  key  to  species 289 

Phollota  acericola  Pk 309 

adiposa  Fr 305 

aegerita  Fr 296 

aeruginosa  Pk 308 

aggregata  Pk 297 

aggericola  Pk 297 

var.  retirugis  Pk 298 

albocrenulata  Pk  .  .  .  . : 301 

autumnalis  Pk 311,312 

poisoning  by ^ 854 

blattaria  Fr 313 

caperata  Fr 294 

cerasina  Pk 291 

cpmosa  Fr 291 

confragosa  Fr 310 

curvipes  Fr 302 

destruens  Fr.-Bres 298 

detersibilis  Pk 313 

discolor  Pk 310 

dura  Bolt 293 ,  294 

duroides  Pk 292 

erinaceella  Pk 303 

flainmans  Fr 306 

fulvosquamosa  Pk 302 

heteroclita  Fr 291 

howeana  Pk 297 

indecens  Pk 298 

johnsoniana  Pk.-Atk 295 

limonella  Pk 290,307 

lucifera  Bres 307 

lutea  Pk 291 

luteofolia  Pk 307 

marginata  Fr 311 

marginella  Pk 312 

minima  Pk 291 

muricata  Fr "304 

mutabilis  Fr :.; 291 

mycenoides  Fr 314 

ornella  Pk 291 

praecox  Fr .  293 

var.  sylvestris  Pk 293 

radicosa  Fr 249 

rugosa  Pk 312 

apertabilis  Fr 304 

squamosa  Fr 292 ,  300 


INDEX  919 

Page 

Pholiota  squarrusoides  Pk 299 

teinnophvUa  Pk 294 

toKularis'Fr 292.313 

tuberculora  Fr 303 

unicolor  (Fl.  D.)  Fr 311 

vermifliia  Pk 294 

verrucolosa  (Lasch)  Fr 300 

Pholiota,  poisoiiinp  by 854 

Photography  of  niutihrooinij 20 

Pileu3,  definition  of 4.5 

Pilosace  algerieiisis  Fr.-Quel .  254 

Pleurotus.  geiuis 25.ti56 

Pleurotus.  liey  to  specie.-f 658 

Pleurotus  acerosiis  Fr _  <)~0 

albolanatus  Pk.  sp.  nov 45,672 

applicatus  Fr 674 

atrocaenileu.s  Fr.  var.  griseus  Pk 673 

atropellitus  Pk 675 

borealis 65" 

candidissimiis  B.  <fe  C 670 

circiiiatU8  Fr 666 

corticatus 657 

craspedius  Fr 659 

cyphellaeforinis  Berk 658 

dryinus 657 

eloiigatipes  Pk 661 

euosmu.s 657 

fiinbriHtiis  var.  regularis  var.  nov 667 

lignatilis  Fr 666 

limpidus  Fr 670 

mastrucatus  Fr 673 

miti.s  Fr 670 

nephrf'tus  Ell 671 

niger  Scliw 656 ,  659  ,675 

ostreatiis  Vr 663 

petaloides  Fr 49  ,669 

porrigeiis  Fr 671 

sapidus  Kalf  hb 665 

septicus  Fr 671 

serotinti.s  Fr 668 

.spatliuhitns  Fr.-Pk 669 

striatiilii.s  Fr 656.659.675 

subareolatiis  Fr 664 

.subpalniatns  Fr 662 

aulfiiroi.les  Pk 661 

tretniilii.t  Fr 659 

ulniariii.s  Fr. 659 

uiiibonatus  Pk 658 

Pliratura  ahd  (Pk.) 12 

i'hiteollLS.  genu.s 29  .  505 

Phiteoliis.  key  to  .><pecles 505 

Pluteolus  aleiiratii.s  var.  gracilis  Pk 506 

copropiiilns  Pk 506 

expansus  Pk 507 

var.  terrestrls  Pk 507 

retirulatii.s  Fr '>'•-' .  508 

Pluteus.  geiiw.s 2'.' ,  535 

Pluteu.s.  key  to  ajiecies 536 

Pluteua  adiiilraliillH  Pk 544 

{•aloce[)S  Atk ". 543 

cervliius  Fr 537 

var.  all)a  Pk '..iS 

var.  petii.statii.>i  Fr -''lis 

var.  viMfosw.s  Lloyd -''MS 

c-liryHopliaceiiH  Fr ■''■(7 

ephebluH  Fr.  var 53Q 

var  <lrephaiiopliyllu9  Schultz "'I" 

tiavofiiliiriniis  .\tk ■"•<'■> 

graiiulariH  Pk    54 1 

var    unibro.-wllus  Atk 542 

illterilledlilK  vur.  nov 542 

IcomIiiiih  I'k 545 

lonj,'l.4trlatiiH  Pk 543 

iiaiiiiH  Fr .'.12 

var,  liitfMceiifl  Fr 543 

IielllllH     Fr .'.  I'l 

Jthlebophoril^  :iM\ 

roMi-ociiidtdii  '  At:.  541 

HalicliMiH  I'r    \.i'-  5J9 

.HtfPciiruriiiw  Pk    ,  .'.:n> 

sterilotnargiiuiliis  Pk  53r> 

tollll-ntO.MMlllH   Pk 540 

iiiiiliroHii.H  I'r      $.\H 

P()l.>4onltig  by  inu.Hliriiotii.4.  ctiikpter  on  H25 

statl.stli's  on  H27 
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Poisonous  mushrooms 828 

Amanita  bisporiger 828 

citrina 836 

chlorinosoma 837 

cothurnata 844 

crenulata ■ 836 

ffostiana 837 

mappa 836 

morrisii 837 

muscaria 837 

constituents  of  poison  of 839 

poisoning  by 837 

clinical  features  of 838^ 

treatment  of 841 

pantherina 843- 

phalloides 828 

constituents  of  poison  of 833^ 

poisoning  by -828 

treatment  of 832 

~     porphyria 836 

radicata 836 

spreta 83& 

stroblliformis 836 

verna ^ 828 

virosa 82S 

Boletus  luridus 860 

satanus 860 

spp 860-61 

Clitocybe  illudens 846 

morbifera 848 

sudorifica 847 

Coprlnus  spp SSS' 

Entoloma  cuspidatum 853 

lividum 853 

nidorosum 85$ 

rhodopolium 853 

salmoneuin 853 

sinuatum 853 

strictius 853 

Gyromitra  egculenta 861-62 

Hebeloma  f astibile 856 

sinapizans 855 

Hygrophorus  conicus ' 849 

Hypholoma  i  iistratum 857 

Inocybe  decipiens •. 855 

infelix 855 

infida 854 

rimosa 856 

Lactarius  spp 850 

torminosus 849 

Lepiota  morgani 944 

Panaeolus  spp •'. 855?^ 

Pholiota  autumnalis 854 

Pleurotus  olearius 847 

Psilocybe  cernua 857 

Russula  emetica 850 

.  spp 851 

Triciioloma  venenatum 846 

Poisonous  principles  of  Amanitas 843 

Psalllota,  genus 29 ,  232 

PsaUiota,  Icey  to  species 233 

Psalliota  abfuptibulba  Pk. 237 

arvensis  Fr 13,15,236 

augusta  Fr .■ .  .  239 

campestris  Fr 13,15,240 

comtula  Fr ^ 244 

cretacea  Fr 234 

cretacella  Atk 2A 

diminutiva  Pk 245 

echinata  Fr 245  ,262 

haemorrhodaria  Fr 243 

halophila  Pk 243 

~X        micromegetlia  Pk 243 

perrara  Bres 239  ,  242 

placomvces  Pk 238 

pusilla  Pk 244 

rodmani  Pk 235 

russiophylla  Lasch 244 

sagata  Fr 244 

subruf escens  Pk *.  .  239 

silv.atica  Fr 242 

villatica  Fr.-Bres 242 

Psathyra,  genus , 30 ,  268 

Psathyra,  key  to  species 268 
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Psalhyra  coiiopilea  Fr •  -»i'J 

ciirrutjis  Fr -6'J 

elata  Mas3 26'J 

inicrospenna  Pk 271 

obtusata  Fr 270 

persiinplex  Britz 270 

seinivestita  U.  &  Br 271 

umbonata  Pk 269 

vestita  Pk -"1 

Psatliyrella,  genus 30  ,  226 

Psalhyrella  rrenata  Fr 227 

(lisseniiiiata  Fr 227 

subatrata  Fr -•>'■> 

Psilocybe,  genus 30  ,  272 

Psilocybe,  key  to  species 273 

Psilocybe  agrariella  Atk 281 

ammophila  Mont -SI 

arenuliiia  Pk 281 

atrobrunnea  Fr : 277 

atrorufa  Fr , , 275 

bullacea  Fr -"■'> 

canofaciens  Cke 276 

cernua  Fr 280 

conissaiis  Pk 284 

coprinophila  Fr 274 

ericaea  Fr 278 

f oenisecil  Fr 15,283 

larga  sp.  nov 279 

rnerdaria  Fr 274 

murcida  Fr 280 

phvsaloides  Fr 275 

polycephala  Paul.-Sacc 267 

Hpadicea  Fr 267  ,  270 

subiiiaculata  Atk ' 282 

subviscida  Pk 275 

uda  Fr.-Batt 277 

R. 


Rhizomorph,  definition  of 

Rhodosporae                                                   

3 

20". 

UusHula,  genus  .  .  , 

27,118 

121 

Russula  aJ»ietina   Pk                                    

166 

128 

144 

albella  Pk                                         

1  .->  t 

:dl.i(ia  Pl<     

158 

iilbidula   Pk 

154 

albonigra  fKromb.) 

1  ."• 

150 

162 

anoMiala  Pl<              .  .              1  .">'.' 

142 

11.'. 

aurata  Fr                                

\2\ 

anrantlalutea  KaufT 

157 

azurca  Bres 

Ill 

barla«'  (incl '. 

it.:< 

iiorcalls  KaufT 

150 

brevlix's  Pk 

r.>.'> 

ca'-rulea  Pers .• 

I  (1 '. 

r>iaitia)-leontina  Fr 

165 

ctiioroidfM  Bres 

1  L'f. 

1  .'.s 

coiniiacta  Frost 

120 

consobrliia  Fr 

l.K 

I'onMtans    Karst 

1   IS 

irustosa  Pk 

132 

<iitcfra<ta  Cke 

1  lit 

cvanoxuntliii  Fr 

141 

di-t-oloraiis  Fr 

146 

var.  rul>rirepH  KaufT 

147 

dellca  Fr          

viir   lircvlpcs  I'k 

d<Mi.Mlf(ilia  Si'<T 

(leiiallciiN  Fr 

1 '..'•:<.  125 
125 
127 
117 

drirni'lu  ( "ke 

111 

eMH'tl<-u  Fr ,  . . .  . 

151 

pnlnonlnj;  by 

s:u).s,'.ii 

vur  gregurin  KaufT 

exiiiilltuiH  Fr 

152 

1 1:» 

fiillttx  Cke 

fi-llea  Pk    

154 

i:>s 

fluvtt  Koni 

147 
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Russula  flavida  Frost 12S 

flaviceps  Pk 167 

foetens  Fr 136 

foetentula  Pk 136 

fragilis  Fr 153 

furcata  Fr 140 

graminicolor  Quel 144 

granulata  Pk 133 

granulosa  Cke .- 133  ,  158 

graveolens  Rom 14& 

heterophylla  Fr 144 

Incarnata  Morg 130 

Integra  Fr 161 

lactea  Fr 12& 

lepida  Fr.  (non  Bres.) 133 

lilacea  Quel 122 

llnnaei  Fr 143 

lutea  Fr ._.  -^^u^- -.^ 167 

magnifica  Pk 121 

mariae  Pk ■ 143 

melliolens  Quel 162 

nlgrescentipes  Pk 148 

nigricans  Fr 32 ,  126 

nitida  Fr 163 

obscura  Rom 148 

ochracea  Fr  .  .  . 1 58 

ochraleuca  Fr 133- 

ochraleucoides  sp.  nov 132 

ochrophylla  Pk 124  ,  150 ,  151 

olivacea  Fr 145 

olivascens  Fr 144 

palustris  Pk 15T 

pectinata  Fr 137 

pectinatoides  Pk 137 

psuedointegra  A.  &  G 160 

puellaris  Fr ^69 

pulverulenta  Pk 134- 

punctata  Gill 139 

purpurea  Gill 143 

purpurina  Q.  &  S 15^ 

quelletii  Fr 143 

romellii  Maire 162 

rosacea  Fr 155 

roseipes  Sec.-Bres •  •  •  •  163 

rubra  Fr 142 

rugulosa  Pk 152 

rubescen-;  Beards 14y 

sanguinea  Fr 155 

sardonia  Fr 15& 

sericeo-nitens  KautT - lol 

simillima  Pk 158 

sordida  Pk •  ■  •  129- 

sororia  Fr 13° 

sphagnophila  Kauff 1^5 

squalida  Pk ■  ■  •  •  145 

subdepallens  Pk 15^ 

subfoetens  Smith 137 

subpunctata  sp.  nov *39 

subsordida  Pk 1-^ 

tenuiceps  Kauff 5a,- 

imcialis  Pk \°^ 

variata  Bann.  &  Pk ■ : }40 

vesca  Fr.-Bres J  ^° 

veternosa  Fr '^5 

vlnosa  Lindb J 48 

virescens  Fr •  ■  ■  •  l^l 

vitellina  Gill J"^ 

xerampelina  Fr **4 

Russula,  poisoning  by • ^^^ 

S. 

Schizophyllum,  genus •  ■  •        ^^'^o 

Schizophyllum  coniiiiiine  J'^r ^'.2 

Sclerotia,  definition  of • '^ 

"  Spawn,"  definition  of "^ 

Species,  arrangement  of ^Z 

Spores,  definition  of ,  ' 

Sterigma,  definition  of '. 

Stipe,  definition  of .■ '    ' .  or.  o,i^ 

Stropharia,  genus '      'llr 

Stropharia,  key  to  species ^^' 
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Stropharla  aeruginosa  I'r                              .  247 

alboiiitens  Fr 250 

battaraea  Fr 247 

bilemellata  Pk 2r,i 

caput  medusae  Fr 247 

coprinopbila  Atk 253 

coroiiilla  Bres 250 

cotonea  Fr 250 

depiiata  Fr 249 

epirnyces  Pk.-Atk 253 

johsoniana  Pk 295 

iiielaspernia  Fr 251 

paradoxa  P.  Ileun 253 

scobinaceum  Fr 247 

seiulglobata  Fr 252 

stercoraria  Fr 251 

umbonatescens  Pk 252 

ventricosa  Mass 248 


Toxic  nrlnciples  of  Amatiitas . .                            843 

Tncholoma,  genus 28 ,  67S 

Tricholoma,  key  to  species 679 

Tricholoraa  acerbum  Fr 705 

acre  Pk 694 

albellnin  Fr 6S0 

albiflavidum  Pk 764 

album  Fr 704 

aurantia  Fr 051 

boreale  Fr 704 

brevipes  Fr 679,712 

carneum  Fr 702 

cerlnum  Fr 681 

chrysenteroides  Pk 701 

cinerascens  Fr 711 

columbetta  Fr 692 

conglobatum  Fr 704 

coryphaeum  Fr ; 684 

davlslae  Pk 681 

de<^orosum  Pk fiS2 

enuestre  Fr 682 

f alias  Pk OKI 

flavescens  Pk 6S0 

flavobruiiiifiim  Fr ■....! 070 ,687 

frumeiitaceum  Fr 687 

fullglneurii  Pk 698 

fumescens  Pk 697 

furnoslluteuni  Pk 707 

gambosurn  Fr tiS2 

grammoDodlum  Fr 670  ,712 

grande  Pk fiSO 

(rrave  Pk 681 

humile  Pk. 680 

lml)rifiitnm  Fr 693 

ititerrnedlum  Pk 670  ,084 

lonidefl  Fr 681  ,700 

lii.s4'-iviuiii  Fr fiSO 

laterarlutii  I'k ..........'...'.'.......  706 

iaiicfi)s  s;).  iiov !.!.'.!!!!!!!!.!  700 

l'*nroc<-[iha!olil<'s  Pk ,....'..'....'..'.'.'..'..'..'.....  713 

iiMK-ocfphaiuin  Fr ....'....'..!!]."!!!!!!!!!!  706 

loricatuiii  Fr !!!]]!]!!!'!!!'!!!  734 

lugiibre  Pk .......:..............  700 

iiiehileucuin  Fr ' , '    ' . "    /  713 

inuitipurictum  Pk ...!.!!!!!!!!.!!!.!.!  724 

iiiurliiHCfiiiti  Fr fiO-S 

noldic  Pk    .  .                        ............,,- 601 

iiudutu  Fr  .                   .!'!.'.'!!!!!!!!!!.'.'! 709 

ndoniin  Pk                              '.  .'.^. '.'.'. '.'.'.'. 702 

I)ar>oniipti  Pk "     703 

palllditiii  |ik rtfti) 

patiocoliitii  vnr  raospltoHuin  Brea  .  .  .  711 

patuluin  I'r nso 

p«'ckii  Howe  !!!!!!!!!.!..!!!!!.!  fi'.T 

i>erHo[uiiiiiii  Fr !!!!!'..'!!!!!!!!!!  707 

pcssunflatum  Fr !!.!!!.!!!!!!!!!  r.ss 

portentosiun  Fr 684 

var.  centrale  Pk '.'.'.'.'.'..  tw.s 

putldum  Fr 67^ 

radlratiim  Pk !."!.'.*.'!.*.'!!!!!!!.'.'!!  i  i        i 081 

ranrlciuliiin  Mann !  1.  .'!.'!!.*!.'!,'.'.'!!,'!!!,'!.'!'!' .'  712 

rosplisndiirw  Fr .......!."..*......'.*.'. 187  6M 

rltnosuiii  Pk '879 

Russula  Fr Iga 
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Trlcholoma  rutllans  Fr 689 

saponaceum  Fr 699 

scalpturatinn  Fr fii") 

sejunctiim  Fr 683 

serratlfoliiim  Pk fiSO ,  R!V2 

silvaticiim  Pk ,      680 

sordidum  Fr 714 

squarrulosum  Bres 6'.I6 

subacutum  Pk fiSl 

subluteum  Pk B81 

submaculat  um  Pk fi82 ,  768 

sulphurascens  Bres 701 

sulphureum  Pk 681 

terreolens  Pk 680 

terreum  Fr , 696 

terriferum  Pk 685 

transmutans  Fr 687 

tricolor  Pk 694 

tunildum  Fr 710 

unifactum  Pk 703 

ustale  Fr 688 

vaccinum  Fr 693 

varrigatum  Fr 600, /25 

venenata  Atk 690 

virgatum  Fr 681 

viscosum  Pk 679 

Trlcholoma,  poisoning  by '. oo^  i 

Trogia,  genus 28,41 

Trogia  alni  Pk 42 

crlspa  Fr *1 

Tubarla  genus ^^ 

U. 

Universal  veil,  definition  of ^ 

V. 

Volva,  definition  of _^ 

Volvaria.  genus ^''^•^''1'° 

Volvaria,  key  to  species ^5 ' 

Volvaria  bombyclna  Fr ^*' 

glolocepiiala  Fr ^^^ 

hypopithys  Fr qo  tor 

loveilana  Berk ro^  '  'o? 

murinella  Quo! • ^^' '  „o 

parvula  Fr '^'^j; 

pube.iceritipes  Pk ^iV 

pusilla  Pers.-Fr =^1 

speciosa  Fr ^,,r 

striatula  Pk cXi 

umbonata  Pk ■ ^ll 

volvacea  Fr ■'" ' 
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